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PREFACE 


Tax Mineral Resources Committee of the Imperial Institate\ 
hti arranged for the issue of tiiis series of Monographs on 
Mineral Resources in ampiification and extension of those 
which have appeared in the Bulklin oj the Imperial In^UnU 
during the past fifteen years. 

The Monographs are prepared cither by members of' 
the Scientific and Technicai Staff of the Imperial Institute) 
or by external contributors, to whom liavu been available the 
etatistical and other special information relating to mineral 
resources collected and arranged at tlie Imperial Institute. 

The object of these Monograplis is to give a general account 
of the occurrences and commercial utilisation of the more 
Important minerals, particularly in the British Empire. No 
attempt has been made to give details of mining or metal* 
lurgical processes. 

Harcourt, 

Chairman, Mineral Resources Commit 

lamUALlNSTITUTe. 

, bOHDON, S.W. 7 , 

1 Sept . 1924. 
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COAL 


CHAPTEK I 

COAL: mSTORY, OROWTH AND OUTPUT OP 
THE COAL INDUSTRY 

Historical 

It may be regarded as remarkable tliat ihc use of coal has only 
become general within the last few centuries, though the 
existence and the combustible character of coal must heve 
been known in very early times. It is believed tltat it was 
used as a fuel by the Chinese long before the Christian eta, and 
evidence of its use by the Homans, during their occupation of 
Britain, exists in the coal and ashes found among the ruins of 
many of their stations near the coal-fields [4/p. 5]. 

W. Warington Smyth states that " the first worked coal¬ 
field in Germany seems to have been Zwickau, in Saxony, dating 
. ftwn about the tenth century ” [8/p. 3]. Certain ecclesiastical 
ncords indicate that coal was being won prior to A.D. IXX3 
fa the coalfield of Worm, which lies partly in the districts of 
: ^^itich, Aschen and Limburg [1] [3] [7]. There is no clear 
•dyidence that elsewhere coal was mined to any extent till toward 
ttocad of the twelfth or the beginning of the thirteenth century, 
'^boat this time Qstercian monks arc said to have mined end 
the outcrops of seams in the high ground of a suburb of. 
and R. L. Galloway [4] says, "Its discovery in 
'^nij according to the l^end as quoted by Scboolc in Ms ^ 



A; T«^ (Grotdfft, l6^, p. a^o), was 
)^*. pl^riiii, wbo pointed it out to a smith." About the sanM' 
^'IbtM, aeoRding to Galloway [3], the monks of Hdyrood Abbfey' 
ncaivad a grant of the Gtbe of the colliery of Carride^ sear, 
'•Biackness, west of Edinburgh, and the monks of Newbattle 
Abbey, near Dalkeith, received a grant of a colliery on the 
idiore at Preston, east of Edinburgh. 

. Galloway further says that in England, soon after thegranting 
of the Magna Charta (a.i>. 1215). there is " evidence of a com*.* 
mencement having been made to work coal and to carry it from. 
the north of lAmdon," that " before the close of the reign of 
Edward I (a.d. IJ07) tlie mineral wa-, U ing dug, though doubt¬ 
less only on a small *rale, in most of tfie coal-fields of England, 
Wales and Scotland," and that at first it was " only used by 
humble artisans, such as smiths and limebiimcrs.” But at 
this time its use in London met with such opposition on account 
of the smoke that an enactment was passed forbidding its use 
under severe pains and [a'lialties. J lowever, in spite of thb, and 
doubtless on account of the growing scarcity of wood, its use 
increased and was c.xtcnded to domestic purposes. 

Gradually the demand for coal also arose in France, and, 
by the end of the sUtcenth century, the export of coal to that 
tjountry appears to have ait.iuied relative importance,' so 
much so, indeed, that the fe.u of exhausting tlic supply raised 
tite question of prohibiting its export from England. No 
tfefinite action, however, was taken, Imt in Scotland " an Act 
of Parliament was passed in I3f\i prohibiting all persons from 
transporting coals out of the realm under penalty of confisca* 
tion of the ship and cargo." 

Tlie introduction about this time of the process of making 
cast iron, for which purpose wood charcoal was used, followed 
by a great demand for large cast-iron cannon, hastened the 
exhaustion of wood fuel in England and fostered the use of . ■ 
coal. It is, however, to the invention and perfecting of tlW '" 
modem steam engine, the conversion of coal into coke, ^4: J 
improvements in the metallurgy of iron, at a later date, that ii; ? 
cidefly due the phenomenal increase in the consumption of 

;* Ftaaoft couttnscs to be the chief importer of BritiA coal, ■■of Ul 
tort lij million tone [61. ' , • 

j 'rs V'''- 



iiKreue'evida^ ^"dul. feUwii^" 

|l |fiiiiip>j]p. 

^ ii estiinated that about the year 1600 in Great Britiilt; 
urat 10,000,000 tons of coal were raised in a year ; that fat- 
1830 the production was 42,000,000 tons, that France «!• 
taiaog 4433,000 tons. Prussia and Belgium smaller quantitiei, 
laid Austria a little above 1,000,000 tons. A comparison of 
uese figures with those on page 5. and the diagrams OH 
pages 8 and 9, give a striking illu.-tration of the rapid grow^ 
<rf coal-mining to its present enormous proportions, of the 
progressive character of the industry, and of the world-wide; 
competition. 

ClASSlI'lf.MiON OF Co.tLS 

The classification of coals adopted in Tlw Coal Resources of 
the World, 1913, is as under ; 

Anthracite.- Class Aj. 

Fuel ratio,' 12 or over. 

Calorific viJue, 14,500 to 15,000 B.T.U. 

Carbon, 93 to 95 per cent. 

Volatile combustible matter, 3 to 5 per cent. 
Semi-anthracilc.— Class A.. 

Fuel ratio, 7 to 12, 

Calorific value, I5 ,(k>o to 15,000 B.T.U. 

Carbon, 90 to 93 per cent. 

' Volatile, 7 to 12 per cent. 

Antitraeilic and High-carbon Hiltminous .—Class Bi. 

Fuel ratio, 4 to 7. 

Calorific value, 15,200 to 1(1,000 B.T.U. 

Carbon, 80 to 90 [icr cent. 

Volatile, 12 to 15 per cent. 

Does not readily coke. 

Bfiiminous. —Class B,. 

■ Fuel ratio, x-2 to 7. 

Calorific value, 14,000 to 16,000 B.T.U. 

Carbon, 75 to 90 per cent. 

Volatile, 12 to 26 per cent. 

, Gtiierally cokes. 

’ CjCht ted nUs ia obtained by dividing the percenuge o( Ssed cuini by 
o< volatile nutter. 



,B^ ', ,-' ’; 7 ''' 

j ’' ^Ilfois^ conttot occasionally readies 6 'fiU ce^'. 
> ; Vdatile matter, up to 35 per cent. 

Ftorf <wbOT_ + f v©l»til« _ . 

'' ftygiMcopIc molatnre + ( volatile " * ^ 


Calorific value, 12,000 to 14,000 B.T.U. 

* Carbon, 70 to 80 per cent. 

Hakes porous, tender coke. 

C«i»r/.—Qass C. 

Yields 30 to 40 per cent, volatile matter on distillation^ 
Calorific value, 12,000 to 16,000 B.T.U. ‘ 

Very porous coke. 

■ Xf^ttic or Sui-iiluminous.—Chss D,. 

Generally contains over 6 per cent, of moisture. 
Moisture, freshly minoil, up to 20 per cent. 


Fixed carbon + i volatile ^ j ^ 

llygifo^pic moisture + ( volatile " ' " ’ 

Calorific value, 10,000 to 13,000 B.T.U. 

Carbon, 60 to 75 per cent. 

Iiip«»f«.—Class Dj. 

Moisture in commercial output, over 20 per cent. 
Calorific value, 7,000 to n,ooo B.T.U. 

Carbon, 45 to 65 per cent. 

See also Appendix, p. 159. 

Production, Consumption, Exports, Imports and 
Resurves of (.oal 


la order to realirc the magnitude and resources of the coal 
Industry, it will be useful, before referring in detail to tin' 
coal-fields of the British Empire, to include tables giVing f;. 
The Annual Coal Production in Principal Countries |p. 

The Consumption, Export and Import of Coal in Princ^iail 
Countries [p. 6]. 

An Estimate of the Coal Reserves of the British En^ini; 
and of other Countries [p. 7]. 

' An Estimate of the Coal Reserves of the World, in/Oil^ 

. tinents, with special reference to those of the “ 
Empire [p. loj. 

tin (PP- show graphically the growtii of 1 


dustry in principal countries in 30 years. 
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Table IV 

Estimate of the Coal Reserves of the World, in Continents, unth 
Special Reference to those of the British Empire 


Id minion tons (metric) 



Claw A. 

Classes 

D an<l C 

ClOM D. 




' Anthr-iiltr 
(.iKlU, Ul- 
tlutlluK 
!«>iuc <lry 
1.011I4 

llitumlnuufi 

Coals. 

Siih-tiitiiml 
mills iNnls. 
Ur.^wn Coal* 
anil I.it'nlt'-s. 

Totals. 

BriUib. 

Oceania: 'iota! . 

Hntuh . 
Alla: Total 

British 
Africa; Total 

Bntuh . 
America: Total . 

British. 
Europe : Total 

British . 

! <>59 

1 *‘ 5 ‘» 

; II.Mu 
, 11 .oiu 

; 

5 - 141 " 

; 11457 

1 . 13 . 4^1 

1 

7 " 4 '^'* 

45 . 1.13 

45.«33 
.J,271,0.40 
2.43,(101 
(k)3,i62 
174.176 

3 " 47 " 

. 35 . 13 « 

III. 4>1 
2 .<>Oi 

i ."54 

74 

2,Hri,c»f>f) 

3"."42 

170,410 

1,470,586 

57.S39 

5,105,528 

784,190 

169,033 

79,001 

56,769* 

1,234,269 

189,333 

Total 


3.'I02.>)}.| 

2 .'»'> 7 . 7 (>x 

74 '> 7.553 


British . 

’ -■ 5 .H,ir» 

71(1,505 



1.728,603 ■ 


(Complied from Ihe Coal Ixtiounes oj the H'urld, 19x3) [3]. 

This figure dot"» nut uuludo thesub-bitununoiiscoalof the new coal*fiekl 
o( Vdi-OkwaKti in Suutlicrn Nij^en.i, \Mth an area amounting to about 1,800 
»q. miles, over which known outcrojis occui. 




CHAPTER II 

BSmSH SOORCES OF COAL SUPPLY 

U N IT I- I) K 1 N (i 1 ) U M 
Englanh and Wales 

South WuUs [Nil. 1 <m M.i])]. coal-field stretches east 
and west from Pontypool to St, Uridc's Bay. The principal 
portion, fifty-si.\ miles loii^. occupies part of the countiM of 
Monmouth. (ilamoi;^an. Brecknock, and Carmarthen, and is 
connected beneath Carin.irthen Bay with the small western 
portion in Pembrokeshire, fhe field covers 842 sq. miles, of 
which 33 miles only lie in Pembrokeshire (.StraJian).' 

The structure of the main held is synclinal; the coal-bearing 
measures outcrop all round the edges of the basin, except 
where covered by the waters of Swanse.i and ( armarthen Bays 
and by newer rocks for a shoit length at i.lantrisant, and are 
bounded by the ouieioppmg oMer rocks. The strata dip 
much more steeply on the southern th.m on the northern out¬ 
crop, while at each end of the basin the dip is slight. An 
anticlinal fold, roughly parallel with, and comparatively near, 
the southern edge of the b.isni, iiiiis e.isi and west from Risca 
through Swansea Bay, deicloping .1 trough to the north and 
one to the south, and raising the lower coal to an accessible 
position over a considerable ,irea. In the west of Glamorgan 
and in the south-east of Carmarthin there are certain areas 
where the productive coal-measures he at a greater depth than 
4,000 ft. and arc still unproved. 

The Coal-Measures vary in thickness from about 4,000 ft. to 
12,000 ft. and occur in the following order: 

(I) Upper series, consisting largely of shales with several 
bituminous coal-seams. 

' B. Hun giva a tspcrficial area of vo6 iq. mila and H. S. Joaea naarif 
j,<ao aq. miloa. 
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{*) Pennant series, mainly sandstone, with coal-seams only 
in the west. 

(3) Lower series, chiefly shales, with the greatest develop¬ 
ment of coal and, near the northern outcrops, beds of 
ironstone. 

Twelve seams, aggregating 42 ft. in thickness, occur in the 
east of the field, while in the south and west of Glamorgan the 
number increases to upwards of 40, with alrout 120 ft. of coal. 
In the eastern part of the Pembroke field, where the lower 
series only is pre.sent, 8 scams, with 21 ft. of coal, occur; but in 
the west, where a part also of the Pennant series remains, there 
are 18 seams, with :!3 ft. of co.d. 

The coal ranges in character from hitnminotis house-coal, 
through the famous Welsh steam-( oal to anthracite of remark¬ 
able purity. Anthr,trite oia iirs in the north-western districts 
of the main field, tind atttiiiis its greatest purity no.ir Kidwelly, 
while in Pembrokeshire the coal is almost wholly anthracite. 

A characteristic feature of this coal is the gradation that 
takes place from one cl.iss of loal to another, a gradation both 
vertical and later,il. Thus, in tlie anthracite area, each seam, 
in any one section, is in general, hut not in every case, more 
.gnthracitic than the one above, and e.ich becomes more anthra¬ 
citic as it approaches the noithern and north-western margin 
of the field. It follows fioni this that in the same mine the 
upper scams inav yield hoiise-co.il .mil the lower scams steam- 
coal; or, if the upper seams yield sle.im-co.il, the lower may 
yield anthracite. There is. theiefore, no clear line of demarca¬ 
tion of the anthr,icite lield. 

The cause of anthraciti/ation, as regards the South Wales 
coal-fields, has long been a matter of surmise and speculation. 
The subject has of recent years been studied with great 
care by Aubrey Sirahan and W. Pollard [15], who have 
endeavoured to prove that this anthracitic character of the 
coal is due to the original composition of the vegetable matter 
forming the coal, and not to e.xtraneoiis influences, such as 
extraordinary static or dynamic pressure or regional heat, 
however caused. The comparison made of the various coals 
in this investigation appears to be based on chemical analysis 
alone, and the main argtiment relies on the remarkable freedom 



ENGLAND it} 

Wdab anthracite from a^ impurity. If this were the 
determining factor, might it not be expected that the purer 
kyecs of coal in any seam would approach more nearly to 



anthracite than those containing more ash ? The analysis given 
on page 73 of the Memoir cited shows, on the contrary, that 
the purer layers of coal, with 2-66 per cent, of ash, in the Three- 
Quarter Coal from Monmoutlishire, arc further removed from 
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anthracite than are the dull layers with 6*44 pe^ cent. <rf aib. 
The lacts and arguments presented in this Memoir ate instnit* 
live and interesting, but the conclusion arrived at is not alto¬ 
gether satisfying. 

The relative proportions of the three main classes of coal 
were estimated by W. T. Lewis for the Royal Commission 
on Coal Snp|)lies (i')o.t), thus: Bituminous, 30-42 per cent, ; 
steam, 47-31 per cent; anthracite, 22-27 
The output in 1.S80 aiuuunfed to 21,165,580 long tons and 
in 1913 to 56.8',0,072 tons. The coal reserves, as estimated by 
the Royal ('ommis^lou of after deducting the coal pro¬ 
duced, were in 1913. 

UilUonToni. 

la seams of i fl and ovrr k> a ilrpth itf .poon ft. . . . 36,000 
]n sciinis of 2 ft. .imi <*v»r .ti «lf[itlis botuctu 1,000 and 6,000 ft. 1,500 

Bristol unit Sniiifisi'l |N'n. 2 on Map]. - Ttiis coal-field on its 
eastern edge stietches fot 25 miles from Wickwar in the north 
to near Frome in the south, .md occupies to the west of this 
line an area rouglilv tri.ingul.ir in shape. .An east and west 
faulted antic linal /oiu', winc h ciosses the River Frome 2 miles 
north of Bristol, di\idc-s the field into the small northern basin 
lying chiefly in Gluueesteishire, and the large southern basin 
lying chieliy in Somerset. Two small outlying basins have 
been proved to the north and sccutic of the mouth of the Avon. 

The genertd structure of llu- field may be considered as the 
result of an c-ast and west svnclmal fold crossed by another 
ninning N.N.L. to S.S.W. The elfect of the series of folds to 
which these belong, on the South Wales and Forest of Dean 
coal-fields, is brietiy outlined by H. S. Jovons [ii/p. 77) ; 

Sncctssiott of Sirota near Bristol. (After R. Etheridge as quoted 
by Butt) [lo/p. 68], 

TriM (Keeper) ”**" 

( Upper scries, with rr coal-seams, of which 

0 avenigc 2 It. in thickness and upwanU 3,000 
Central or Pennant Sandstone, etc., 5 coal 

seams.. , l,y*5 

Lower shales, 36 coal-seams , , 3;000 

SAUstone Grit ■ Hard siliceous grits, etc. , tlgo 

CarhoaKenna Umntone Well shown in the Avon gorge . 



ENGLAND « 

lie Cuboniferoiis limestone attains a thickness of 3,000 fti 
00 the sonthem edge of the field in the Mendip Hills, but in a 
distance of only 30 miles to the west, in the Forest of Dean, 
it dwindles to less than 400 ft. 


Estimate 0/ Coal Eesenrs {Hull, i()03) 


Area.—Visible.,45 

Concealed by ouwor fonnatnuis .... io<i 

Greatest thickn<‘s-> of imvisurfs with coaI 
SeUSB of 2 ft. and over, jo . ttiukiK'KS 

Total quantity coal doN^ti to 0.000 ft , >n nullinn tons . 
Quantity of coal down to ft lu nullum tons 


ISO sq. milei. 

«»,ooo ft. 

7> M 
6,036 
4.151 


Strahan’s estimate of the coal reserves below 4,000 ft., in 
The Coal Resources of the Wo>U, is 4,2(>t> million tons. 

Good house, rich r.is. eokiii;.;. maniif.ietiiring and steam 
coals are prodiieeil, ami the .uinii.il output of some sixty 
collieries is about i, 500,000 ton.;. 

The anticlinal ridge of tlie .Mi iidips forms the southern 
boundary of the field, and it is inferred that to the south of 
these hills a coal-field, concealed beneath the Lias and ,New 
Red Marl of the Brue valley, may stn tch as far south as 
Cannington Park. Similarly, an e.vtnision eastward in the 
vicinity of Bath has been conjectured. 

Forest of Dean fNo. 3 on .Map], This interesting coal-field 
lies in Gloucestershire, west of the See ern, and roitsi.sts of an 
irregularly shaped basin, 34 sij. miles 111 e.vtent, encircled by 
Millstone Grit (so-callcdj and Carbotuh roits Limestone out¬ 
cropping above the level of tlie enclosed Coal-Measures. 

The following is the sequence of formations in descending 
mder: 


Coil-Mcuiires, with 15 seamt .... 2,765 ft. 

Unconformity 

rDrybrook Sandston*-, so-called 
• I Millstone Gnt . . . 453 ft, 

CrtOBifcrOTi Um«tone Mam j 1 

T .Ts ..t rr. ■ I limestone > 

Limestone I dolomite ; 

VLower limettono Shales . 163 ft. 

JOIA Red Saitditooe. 8,000 ft. or vphott. 


1 480 ft. 
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T. F. Sibley [14] r^ards the so-called Millstone Grit 
as the upper strata of the Carboniferous Limestone and tains 
it Drybrook Sandstone. It is conformable with the under¬ 
lying strata, but unconformable with the overlying Coal- 
Measures. 

Tlie general dip of the basin is from the margin toward the 
centre. On the east the prevailing (lip of the Coal-Measures 
is much less tlian tliat of the steeply-inclined older rocks; on 
the north and west the difference of inclination is slight. 

The co.al is found in 15 seams over i toot thick, of which 
eight arc 2 ft. and more in tliickness and aggregate 24 ft. of coal. 
The actual reserve of coal is estimated at 200 million tons, in 
addition to which there is a problematical too million tons in 
the northern pari of the field. 

Lticeslershirc [No. 4 on M.ip!. Thi-. coal-field lies to the south 
of the Trent valley with ;\shliv-de-la Zoiiche as its centre. The 
" visible'' portion occupies 40 s(|. miles, and a “ concealed,” 
but proved extension is estimated to occupy 55 sq. miles. On 
the western side of the field the strata rise and are overlaid un- 
confortnably by the 'lii.is. 

In the contial part of the field 3.5 seams of I ft. and over 
aggregate qq ft.; in tlie southern extension 22 seams total 
91 ft. 

The " actual ” reserve of coal is estimated to be 2,480 million 
tons. 

Warwichhin- ;No 5 on M.ip[. This coal-field is, with the 
exception of the Kent field, the nearest to London. It lies in 
the north of the county, ,md extends from near Tamworth in a 
south-east diieclion to W'xken. a distance of 15 miles. The 
visible Coal-Me.ismes, .it their north-western end, occur as a 
syneline 4 miles wide, bounded on the west, north and east by 
faults, which bring in the New Red .Sandstone. Thence they 
trend S.S.E. as a narrow strip on the wrat side of Atherstone 
and Nuneaton, .iiul are bounded on the east by an outcrop of 
older rocks, which are partly overspread by Trias. To tlw 
west they dip beneath and arc concealed by the so-called Per¬ 
mian and the Tri.vs strata, but are " proved " and “ partly 
proved '' over an .area estimated by Lapworth and SopWith to 
occupy J2 sq. miles. The ” visible " field has an area of sqi 
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miles, and contains lo seams over i ft. thick, with an aggregate 
Five of these scams are workable in the north. South¬ 
ward, the sandstones and shales intervening between the seams 
and amounting to 120 ft. thin out, and the s<?ams unite to form 
a single seam 26 ft. thick at Wyken, as occurs in the "Ten- 
yard ” coal of South Staffordshire. Serious faults arc absent. 
The peculiarly persistent thin bed of Spiroibis limestone is 
found in the upper coal strata. 

The estimated ■' actual rcM rvc " is alKuit million tons. 
South Staffordshire [No. ti on Map[ Tlic coal-bearing area 
of this district stretches fioiii tin ( lent Hills northward to 
Brereton, near Ktigelv. a distance ol 21 miles, and has an 
average width of yi mih s. The estimated are.i, including the 
unproved portion conce.ileil hv iiewei -tr.il.i, is 150 sq. miles. 
The " visible ’’ coal-hi Id his hetwei n two ne.iilv ji.ir.illcl faults 
trending north and south, beyond which, as well as to the north 
and south, newer rocks occupy the siiif.ic,' 

A rid,ge of fpi'cr Mhtri.in loiks, whnh foiined tin; original 
margin of the basin, hnnts ihe held on the south. 

Coal in the hidden portions li.i- hu n opened out at SandwcU 
in the east and in Cannoik Chase in the noith-wcst. 

There are on an .avei,ige ele\en co,d-seanis in the. north, 
aggregating 67 ft. Nine of these s, .nn-, pox eeding southward, 
unite to form the f.imous ' I'en-vard " or " Ihiek Coal " scam, 
30 ft. thick near Dudley and 2q ft, at Nindwell, In the southern 
district 6 scams, inehisivi' of the lompo-ite "Thick Coal," 
aggregate O5 ft. The co.d in gi m r.d i- suit.ihle for domestic, 
smelting , and mamif.irtining n>e, but never has the character 
of true steam-coal. The gnat indii'tn.il di velopment round 
Birmingham, Dudley and Woherhainpton owes its growth to 
the rich deposits of coal and iron in tins held, 

Norik Staffordshire [No, 7 on .Mapj The coal-seams of this 
basin lie within a roughly-shaped triangle, whose apex is to the 
north near Congleton Edge. The area is 110 sq. miles, a further 
.18 sq, miles being occupied by the outlying Chcadle area to the 
east. Tlic Coal-Measures of the maiti held arc bounded on the 
east by the Millstone Grit and on the north-west by the Red 
Rock Fault of Cheshire, which throws down Tria-ssic rocks. 
To the south the Coal-Measures are overlaid by and may con- 
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tinne beneath the newer formations as workable extensions 
(see Conceded Cod Fields, below). 

The structure of the field, broadly stated, is a trough, ccm- 
stantly widening southward, of which the western Up bends 
over an anticlinal fold, and dips in a narrow strip to the Rod 
Rock Fault. The .sequence of strata in this neighbourhood is 
as follows: 


Tpt« 


Catbom/tfoui 


Muntir. bcils 

Kcric .so-uillul F’crmian), Keel sandstone ftOd 

iii.irls 

Ni-wi .i-.ili*, or li.ilso\\Ln K'r'*iip. Sandstone form&tioB. 
1' trun.i K*'! m.irls 

I'pjur < o.il Xic.Lsiiris 
J.t'WU t o.il-Mt.isiires 


In 30 co,al-seams uver -■ fl. lliirk foimd in this field there is 
140ft. of coal; Dtiu i sr.mi-,. r.uigmg fiuin E to z ft. thick, bring 
the total thickne-^s up lo 150 fi. 

The Coal-Me.iMUi-^ <i[ the ( limdlc licld are hounded on the 
north by older rm k-, hul r\ii nd 'oulliwjrd ,i^ a concealed field 
of unknown are.i bcm.illi the Iii.h. Strahaii states that 
17 seams, aggreg.iiiiij,' I'il fl . oeeur, hut ,iie v.iried and often 
individually absent, one unlv peiM-,iini,' over the entire field. 

The e.stiinated " .Veiu.d Ki M iae " (.1 South and North 
Staffordshire, inclusive of Cheadle, to a de])th of 4,000 ft., is 
about y.i.SO luilhon tons, .iinl helwem 4,000 and 6,000 ft. 
2,955 million tons. 

Shropshire uml Woneslt r'.liiie No. S on .Map],—These coun¬ 
ties include the eoal th'lds of ( o.illiiook U.de and the more or 
less unimportant eoahliehls of the l•or^:st of Wyre, the Clee 
Hills, Shrewsbury, l.eebotwood .uul Pryton. 

Coalbrook Pale, situated m ^hIopsllil^■ between Wolver¬ 
hampton and Shrewsbury, is a small triangular coal-field 
stretching from south of Ironbridge northward to Newport, 
and has an area of iS sq. miles. 1 he ro.al-bearing measures 
have a general dip to the e.ist; they arc bounded on the 
north-west by a great downthrow fault, on the south-west by 
Silurian rocks, and disapjre.ir to the east beneath newer rocks« 
lotm^ly classified as Permian. 

From the investigations of M. W. T. Scott [13} and D. Jones 
[la] it would appear that denudation occurred during the coal 
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poiod, and tbat the Upper Coal-Measures, with the Spimbis 
Umestones, were laid'down in the hollows of the denuded surface 
and,, in parts, beyond the limits of the folded Lower Coal- 
Measures. The unconfonnability thus formed is known locally 
as the " Ssmon Fault " [q]. 

The field is much faulted. The Lij'htmoor fault, trending 
N,E.-S.W., bisects the field, and to the west of this fault the 
coal is practically exhausted. Six seams, aggregating 27 ft, of 
coal, have been worked. 

The coal-field beneath the Forest of Wvre extends from the 
northern end of the .thberh y Hills to the «tst of Bridgnorth, 
and then continues northw.iid.s as .1 narrow belt by the banks 
of the Severn to Coalbrook Dale coal held. The area of the 
field is almost equal to that of the I oust of Dean. 

The Coal-Measures lie on Old Keil Sandstone, and are over¬ 
laid by the so-called l.owi i I’l rnnan rocks, which exhibit a 
breccia resembling the di'bns from glaciers.' This bed is now 
regarded as a delta fan .nid not glai i.il. Seams, correlated 
with those of Coalbrook D.ile, ,ige|,.i.,,(i' from 7 to r5 ft, of coal. 

Some miles to the wc st of the Fou st of Wvre small patches of 
coal, capped by a bed of lusalt, are fomid on the summitsof the 
Titterstonc and Brown ( h e Hills, m Lcebotwood and Dryton. 

Shrewsbury coal-lield occiqins a 1 u'cent-sliaped belt, r8 
mQes long and seldom more than a mile wide, from a point 
east of Shrewsbury to the s;i'Veni, mar .Mherhiiry, The Coal- 
Measures rest dirertly on Camluiaii and Silurian rocks, and 
are overlaid by the socalled I'einiiati locks. The upper 
Coal-Measures here, as m Coalhrook Dale, the Forest of Wyre, 
Warwickshire and Lancashire, eontain the persistent Spirorbis 
limestone, a bed .seldom more than a foot thick. The three 
known coal-seams have a total thickness of t’> ft. 

The estimated coal reserve of Shropshire and Worcester¬ 
shire is 360 million tons. 

North Wales [No. 9 on Map].—The visible portion of this 
coal-field consists of two areas separated by the great Bala 
fiuilt, an area of 47} sq. miles on the north-west lying in Flint- 

' Sae GUcur Bouidrr Beds i« S-juih Afti<a, India, and Austrtdia, The 
tsPWff Coal-MeMorea of N.S. W^tlcs oc.cur between marine formations, botbof 
ondoubtod glacial bouiden. 



« BRITISH SOURCES OF COAL SUPPLY , 

shire, and an area of 56 miles on the south lying in Donbighsbite. 
Rocks older than the Coal-Measures hound the field on the 
west, while Triassic rocks conceal the continuation of the Coal- 
Measures to the north-cast under Wirral and to the east in 
Cheshire. In the concealed portions of Denbighshire the pro¬ 
ductive measures arc overlaid by the equivalents of the Etruria 
marl, the Newcastle series, the Kcele series of Staffordshire, and 
finally by the Bunter beds. 

The coal-seams of these counties have a general correlation 
and only slight differenc<'S over the field. In Flintshire 12 to 
14 seams have a total thickness of 5.S ft,; in the northern part 
of Denbighshire, r; sivinis aggregate hi ft., which in the south 
of the fiehl dwindle down to ',71 ft. in ih seams of lower quality. 

The priiieipal seams in I'lint.shiie, in descending order, are 
the Four-Foot (Coal and C.imiel). Ilollin (Coal with Canncl), 
Brassy, Main (7' o'), and l.ower i'uur-Foot (in some places 
Canncl). Those of Denbighshire aie the Drowsalls, Powell, 
Two-yard. Brassy, and .Main. special feature of the Flint- 
slrirc field is the Cannel co.d found at Leeswood, near Mold and 
other places, and eelebi.iled lor its high gas-producing quality. 

Tire total are.i of the eo.d lield in Flintshire, including the 
small area of .Neston. 1^ b/j v|. miles, with an estimated reserve 
of r,080 million tons; the area m Denbighshire is 91 sq. miles, 
with 1,450 million ton-. 

Lancasiiin- uml C/irs/m,- l,\o to on .Map].—The bulk of this 
coal-field lies in the south of l.aneashire within an area of 
extremely iiregul.ir ouilnie. It stretches in an cast to west 
direction from Stalevbrnlge to Bickerstaffe. a distance of 32 
miles. Spurs due to l.mltmg strike out to the north and the 
south from the main body, and a narrow strip to the south 
forms the Cheshiu’ atet. The visible coal-field, according to 
Strahan [2/p. 2oh], covers 484 sq. miles, and the coal-bearing 
measures continue to the south beneath newer rocks over an 
area of 70 sq. miles. 

The Coal-Measures were originally continuous with those of 
the Yorkshire field, but are now separated from the latter by 
the denuded surface of the Pennine Chain. The structmte 
the field is complicated, but may be broadly described as a bamn 
of which the northern and eastern edges rest on the Millstone 
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tirft, while the weslwn matgin b defined by a downthrow budt. 
nmning north and south through Bickerstaffe, and throwing 
down the New Red Sandstone. The southern segment b 
hidden beneath the Mersey Valley. Faults are numerous, and 
the measures arc in general steeply inclined. 

Ihe middle Coal-Measures contain the following coals 
(Strahan): 


DlatricL 
Northern 
South-easterji . 
South-western 


No ot Mtnt. 
■ 

JI 


ihit'kocM o( co*L 
4 "» ft, 

70 .. 

75 .. 


Well-known seams .imoiij,’ thesi- ,iro tin’ ,\il< y Mine, Wigan 
Cannel coal, Ravenlie.nl, Ku^lii y-park, .iin! St. Helen’s Main. 
Many collieries in tlii-. lielil li.ive loiif; operated at t;re.it depths, 
Pendleton colliery, near .Maiiehi ^leI, lor instance, being 3,483 
ft. deep. 

The " actual " reserve of coal is estimated to be 5,600 million 
tons. " Probable " reserves in tlie ( Insbiro basin and “ pos¬ 
sible" reserves arouiul Clu ster, tlie Wirral, and Liverpool are 
referreri to under (imci-ith J lulow. 

Yorkshire, A'd/diig/i.oiis/iio mui Dctbyshiic CN'o, II on Map], 
—Tliis coal-field is the moat e.xtensive in Kiiciand. It extends 
from Leeds to Nottingbam. a distance of (10 miles, and is roughly 
defined on the west by a line dr.iwn from Halifax to a point 
4 miles east of Derby, on the east by an arbitrary line running 
east of Pontefract, Doncaster, \\ orkso|), .Mansfield, and Not¬ 
tingham, beyond wliicli the measures are bidden beneath un- 
conformable Permian strata. Tlie wiilili is, therefore, still 
unknown, but assuming an arbitrary limit to tlic cast, the area 
b estimated as follows : 


Viaible coaf-field. 

Concealfid but proved coal-Seld 
Conculed but partly proved m the Trent valley 
Total 

The Coal-Measures outcrop on the northern and western 
Biargins, and dip at a gentle angle beneath the Permbn cover 
few an unknown distance to the east, in which direction the 
structure of the field b still undetermined. Mining develop- 


80S aq. miles, 
• 508 „ 

Tdo .. .. 
1.126 „ „ 
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ments of an extensive kind have, however, been cairrhid out w' 
recent years within the concealed area to the east and south Of 
Doncaster. 

Coal-seams occur as under: 


DbMct. 

Northern area 
Central urea . 
Sootbeni area 


No. of 401101 . 

Acirc|«te 

tUdouM* 

• 15 

52 ft. 

. 18 

40 » 

. 21 

50 .. 


The chief seam is the Barnsley Bed, which is in places from 
7 to 10 ft. tliick, and has been worked from Barnsley to Not¬ 
tingham. Other well-known seams are the Parkgate or Deep 
Hard, the Flocklon or Deep Soft, tlie Silkstonc or Black Shale, 
and the Warren Honse. 

The output in 1013 reached nearly 75 million tons. The 
reserve of coal over itie proved coal-field in seams i ft. and more 
in thickness was estimated by A. C, Bripgs for the Royal Com¬ 
mission on Coal Supplies in 11)04 as follows; 


West Yurksijtte , 

St>uth Y(irkiluri‘ 

Derbyslurr .nut XottniRliamshiro 
Tt»tal in Ittiij; tons 


8,367,385,000 

10,770.620,000 

7,3^*0.725.000 

20.408,730,000 


But the figures given by a. Stralian [2/p. fill] in 1913 are; 


Kwm-e to 4.<KK» ft. . . 40.254,210,000 metric tons. 

„ frttm 4,cMX' to («,ooo ft . 085,000,000 „ „ 

Cumberland IN’n. 12 on Map], The visible coal-field in this 
county follows the coast line from St. Bee's Hoad to Maryrport, 
a distance of 16 miles, and has its greatest width of 6 miles at 
Workington. It then coiiliinies north-east as a strip, about 
10 miles long, from ne.ir .\I.iryport to a point south of Wigton. 
Outcrops of Millstone Grit and Carboniferous limestone bound 
it on the south-east .and cast, and fatilts cut it off on the south 
and north. Its limits westward beneath the sea are unknowU, 
but at Whitehaven coal is being worked at a distance of 4 milea 
from the shore. 

Beyond the northern limits of the “ visible " field a «m- 
cealed coal-field of much greater area possibly exists eait* 
ward and northward beneath the mantle of Permian measunt 
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iU for as Carlidft, and beneath the Solway Firth to the sinaM 
Visible coal-field of Canonbie in Dumfriesshire. 

In the northern part of the known field there arc lo scams, 
in the central part 20, ami in the southern part ii. aggregating, 
respectively, 28, 57, aiul .)5 ft. of coal, Imhisive of undersea 
coal within 5 miles of the roast the e.-timated " actual reserve ‘ 
is 2.180 million tons, of which ,(0 per cent, is in the land area. 
An additional '' prol),il)lL n -i rve " ol I ’oo million tons is 
estimated to lie between 5 and la mih s fioni the coast under 
the sea. 

Durhatn and Sottliinnh; iland No. i ’, on M.»)o. - lhis im¬ 
portant coal-fiild he. ( hielly m the »(iunt\‘ id Iturhain. Its 
outline is tii.uigul.ii, with the .i]'e\ to the north at the mouth 
of the Kiver t'o>iui-t ,i?id tlie i,e.tern side on the North Sea, 
beneath which tiie im .1.110 . extend it- li nitth from north to 
south is over 50 itiih-. ,ind it- widlii i.ingt. fioin 5 miles in 
the north to jo mih - in the -nuih. I’l imi.iii rock. oviTspread 
the Coal-Mea.iio on ih* 1 lai li.ini co.i.i ,ind along the southern 
margin. The .lie.i *»t the held 1. eomputid .1- billows t 

CoaMiclJ f\ii"ttJ 

„ «m>ltr r« rtni.iii sii.ii.i 

UlStl'-I till- si ,l 
l.ll.tl 

The general .triictine of the tn Id 1. that of .1 trough, with the 
longer axis ninning iviuli .aid .ouih the wistern margin 
rises towards and nst- aLMiii't tin Ixiiime ( h.iiii. and the 
ipeasures tend to rise 111 tin noitli ■ .i-i toa.ir't- ilie tloor of the 
sea, and in the siiuth a- .1 siili-out< rop heiie.nli the overlying 
. Permian rocks. 

Sixty seams have bn 11 nleiuitied, of wlmh from 20 to 23, 
I ft. and more in Ihickiiess. are workable, and aggregate from 
46 to 60 ft. of coal. 1 be e-tiinated " aeliul r. serve ’’ is 11,000 
million tons, of which about 25 f>er cent, is iind* r the sea. The 
output in 1913 was 5ti.,’,52,-’b.f statnti ton-. 

In the Carboniicrous Limestone lying on the west of the 
Coal-Measures in Norlhinriberl.ind there are inegular occur¬ 
rences of a series of coal-seams which arc tlic equivalent of the 


s'j iniloa. 
.. 

J M 
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-lower Coal Series of Scotland. The scams number frora.S to 
8, with an aggregate thickness of about i8 ft., and were’ esti¬ 
mated by Lind-Say Wood to contain 158 million statute.tons 
in the c.x[X)M;d ijortion.^. A further quantity of 2,455 million 
statute tuns was i^tiin.ited to underlie unproved areas, and is 
regarded as a " possible leserve.'* Some of these thin seams 
mustj however, lie at great depth, and it is open to question 
whether all of this amount can bi' placed in the category of 


available coal. 

Kent iNti. r.| on M.qV This (oneealed coal-field lies in 
the east of Ki iit, .md 1-. eiitnels' covered by Cretaceous 
and Juras-ic ioc;ks. v.nving m thickness, roughly, from 800 
to 1,400 ft. 

Geological deductions, indii.iled bv He la Ucche in 1846, 
and more fully el.ibor.itid bv lioilum .Xu'-tin in 1855. led to a 
belief in and lin.ilK to a seaicb foi tin,-, held. Boring on the 
site of the Channel Timiiel works proved the ;iccuracy of these 
deductions bv the di^i o\ei v of c cr.d in iSijo. Subsequent boring 
has proved a co.il lield of l.irge exti'iil, and the sinking of deep 
shafts and mining opet.itioiis have demonstiatcd the value of 
the coal deposits, in spile ol m.inv ilil'lienlties. principally due 
to the \ircscncc of water-bearing ground in tlic Cretaceous rocks 
overlying the Coal-Me.isiire. Similar, and at times even 
greater dinUiillies, it ni.iy be pointed out, have been encoun¬ 
tered and overcome in luigiiim, the north-east of France, 
Weslphidia, and soiiu' ol the eonce.ilcd parts of the coal-fields 
of England, with less technically perfect methods than are 
now available. 

Thu writi r is greatly imlditcd to I’lofessot William Galloway 
for having pkiccil ,it his disposal much information regarding 
this field for tlic descriptions of its salient features, which is 
here largely made use of. 

The surt.ice of the Coal-Measures dips southwards and 
south-westward.s. Its average depth below sea-level in a Hna 
drawn from the Soiuli Foreland to Sandwich at a distance of' 
about 2 miles from the coast is a little over 800 ft. Neal . 
Bishopsbourne it is 1,113, at Elham 1,323, and at Folkestone 
1,374 ft. Tltc thickness of the Coal-Measures in the Ripple 
borehole was 2,248 ft., and at Oxney, near St. Mai^^t'i^ 
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3,736'tt. were bored throogb without reaching Bottom. These 
measures, according to the late R. A. N. Arber, represent* 
thick development of the Middle Coal-Measures, and of what 
are known as the Transition Measures, which lie between the 
Middle and Upper Coal-Measures proper, thus resembling, as 
in the fossil flora, the iiH asures of the I’as dc Calais coal-field. 
Nearly all the boreholes slmw- that the si ams of coal arc more 
numerous and individu.illy tliieker towards the base of the 
measures than higher up, luit for le.isims not yet apparent no 
convincing correlation of the -ranis found in the various bore¬ 
holes has been established, iM rpt Ml the lase of the seams 
found in Barfreston and Wald.isli,tie Imrelioles and Snow- 
down deep pit, and in tli.il o( tile sr.iiii now being worked 
in Snowdown and iiliiiaiistone eollirrus, in a distance of 
about 4 miles. 

Kent coal-luid h. s in a rniigliR i lliptual. Iiut iinsymmetrical 
trough in the oldei risks I hi 111 ijm axis of the trough 
runs from a point shgliily 1101 tli of t hish 1, iiirough Dover, and 
continues for an unknown di'i,oil . into ihi Channel. Starting 
from the most nortliern poiiil of il,r iii,;jni axis, the margin of 
the field curws loimd ninth r.istw.iid'. gradually trending 
southwards, until it ji.i—is imdi i the sta near Sandwich, and 
is thereafter supposed to tutu iiioie and iiioie soulltward. 
From the same pouil on tie axi- the wi si, m rm ve of the ellipse 
turns westward, treiuiing tajiidly s.iiuliw.ini, and passes not 
far west of Bisliopshourtu', Klhaiii and 1‘olkestonc, where it 
disappears under the se.i. 

The length of the eo.il-lield from ( lii.-h t to Dover is 15 
miles; its width from Khhsiiiet to l.lham is about 10 miles, 
and increases southward from tli.it liin. Its area under dry 
land is, according to Str.dian, about 150 si|. miles, to which 
has to be added a submarine area of 50 mj miles in an accessible 
Strip parallel with the toast. 

The Ripple and Barfreston borelioles, 4} miles apart, and 
practically on the same line from east to west as Tilmanstone 
and Snowdown collieries, may lie taken as generally typical 
of the coal-field, and are as follow : 
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Klppie. 
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Vt. 
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CtxiJ. 

I-t. In. 
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Biffreitoa bore. 

[ii/p. iMl. 
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S. 

Soft, friable, cokii^ 
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The clu'iniiMl rnn^titulii'ii ut tin- I'n.il, ,is slutwii by the 56 
analyses, is (wer llfiii. ii.iiidu.iy ^av'', " I'lu’ st'ams found 
in Simwdowii ill.']) Milking' lul.'u thr IVreslorcl fire a 
little hanlt r than tin l.iin r, Inn all nl tlu in jrailakc more of the 
nature of the se.ims fciiiml in umI luIcK between Kent and 
Rhenish-Westplialia. nubiMve of Hie l.itter, than of those 
found in most of tlie eisil lielil.', wurl.n! in other districts of 
this countiy. .''oine of the seams funnd in tlie deeper boreholes 
contain as little as 14 pel eent. of volatile matter, and will, 
therefore, as far as their clieniie.il constitution is concerned, 
rank as first-class steam-coals of the Welsh type. It remains 
to be seen whether their physie.il constitution will entitle them 
to be retained in that category. " 

Tilmanstone and Snowdtiwn collieries have produced coal 
tdnee 19 IJ ; Chislct colliery is now producing a little cosi,, 
and it is undcrstoixl that the sinking at Guilford colliery has 
now nearly reached the Coal-Measures. 
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IDmanstone and Snowdown collieries have prodiiced the 
foUciwing quantities Irom the Bcresford seam : 


Vmr. 


ShawiIowh. 

T'lti'*. 

Ttzns. 

Ifj !3 * 



l«)11 

tio 


Igl-s . 




l-'.s'l'' 

1 J 

I«J !7 

191 !i 

1 r* t •<» 

1 \\ 

1 ..' 1.' 

It. t.fs; 


The di'vi'lopmi'iit I'f liMlIi lil l'..r considering its 
geographical adv.iiii.ic' In ■ n -irii;ul,u Iv -lou. Tor one ri'ason 
and another the iiie, -sm tin ns id npis'il h.i'. been difficult 
to obtain, bnl the peti nti.iliiic • ■'( il,, n, Id mn,-.l gradually 
be recognized, and it- i.-iiir. ■■ mill 'd in many ways and 
directions. 

Stralian, followmi; > eii., iv.itiv' liiii.iiid allowing an 
aggregate tliichni ^ o| ..iil', i" It o| umI over the field, 
arrives tenlaiivih at a ii iiw id noo inilliun tons. 
H. S. Jones, mill I,it.' iiif''iiii,iti..n ,'\.iil.di|. and apparently 
on good ground'., tol.l. ■ ihi' .[ii.nitil\. .ind, in addition, 
indicates a " pioliable ' O'eive of ;.i,(io iiiilliun tons of coal. 


Citiuciiltil < I'iil l-uU. ii: I iiyh'iul 

The wholly cnnie.ded lo.ddi. Id of Kini has now been 
proved to a condd. imMi i \t. in |.\ bn' ui.,-, ,uid has entered the 
list of producing l o.d-lnld-. It - gne i.d ' liaraeleristics have 
been already dc.'-cnln d. 

At Burford, in (Kfoid-lni.-, a I'oii le.li |.iit down in 1875-7 
reached ( oal-Mea'un s at i.i.'sj ft . .ind h -.lid to have passed 
through some coal. Mon- n . i mly at H.itdord, in Gloucester¬ 
shire. Coal-Measures were lea. hell at i,o>t ft . and were found 
forest upon Silurian rock'. |ura''i( .uid lini'-ic rocks extend 
over the district, and the i vi-t. m e of pioilm live Middle Coal- 
Measures is still iindr terniin. d. 

£:ttcnsions of known loal-fiehl' to greater di'ptlis, either 
through the dip of the measures, or tlinuigh downthrow faults, 
beneath a covering of more recent rocks, constitute Uic other 
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known concealed coal-fields of England. These are in most 
cases being gradually approached or proved by deeper bwings 
or sinkings. For the few details here given regarding them, 
we are indebted to the short but lucid descriptions to be found 
in ITte Cod Resources of the World, by Strahan. 

South Staprdshire. -To the west of the known coal-field of 
South Staffordshire, towards Coalbrook Dale and north of a 
line drawn from Hridgetiorth to Sidgley, Lapworth con- 
sdered there was a eoal-lield with a pidl)al)le c.xtcnt of 220 sq. 
miles. Exclusive of coal suiipo'.ed to lie at a greater depth than 
4,000 ft. or to be otherwi-e unavail, dile, he estimated a " prob¬ 
able reserve" of about f^.^oo million tons. A “ possible 
reserve” may aKo exi.st in giouud to the south of the above 
area. 

On the eastern siile of South Staffordshire, towards the 
Warwickshire coal lielil, an area is estimated by Lapworth 
to cover 202 sc] miles, to h,ive on an average 35 ft. of 
coal, and to contain a reserve of 10,000 million tons. But the 
covering of Tiiassic ,md other unproductive rocks is thick, 
and this large ipuintity of lo.il must for the present be regarded 
only as a " possllile leseive." 

North .SVit//(Jo/',/io.. l,.ip,iorlli has estimated that on 
tlic southern margin of the .Noith Staffordshire coal-field, a 
Sub-Triassiccoal-lield. e\l ending fiom the north-western bound¬ 
ary fault of the known tield, e.istw.ird almost to Uttoxeter, 
and as far south as Stone, li.is an aiea of about 96 sq. miles 
and a coal content ol ue.irlv li,ooo million tons. Only half, 
however, of this (pi.mtity i- supposed to lie at a less depth 
than 4.000 ft. and to come within the category of "probable 
reserve.” 

Cheshire lltisin.- - \n the country between the coal-fields of 
North Staffordshire, Denbighshire .md Lancashire, coal prob¬ 
ably exists. But the ileptli is prohibitive c.\cept in parts 
towards the margins where there is a " probable reserve” of 
30 .million tons. I0 this is added 120 million tons, probably 
raised by faults to within .(.ooo ft. or less of the surface along 
the eastern and north-e.isteni m.irgins of the Cheshire basin. 
The "probable reserve” is thus 150 million tons. 

Chester, IVirrd and Liverpool.—A thick covering of Triassfc 
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iui^ fw^bly batwffl Upper Carbomferons rocks b spread PW 
sq. miles of this district reasonably suppos'd to be coal- . 
bming. A thickness of 15 ft, of coal within this area wottU, 
produce nearly j.ooo million tons, but it is prudent to regard 
Ijiis only as a " possible reserve.” Ihvp iKuing at Hcswall 
entered unpr(«luctiv(> str.ila below the Hunter sandstone. 

Yorkshire, Dcrin^hin' <oi,f Xiitttti:^lhitn--liite. The Coal- 
kleasurcs of this co.d li. Id h,ive .1 p ner.d dtp to the east, and 
finally disappear bene.itii an ineitM-in^ tiinkness of Permian, 
Triassic and Jur.i.ssie (onnatMiis Ibe e.istnii limits of this 
extension are still unknown, but the .ij;i;ie!;.Ue thickness of 
coal would appear so f.ir t<i I'o inainl.un'd. 

Strahan, from various i on^id, r.itious, reduces the estimate 
of 2,550 s<}. mills pivin in 100^ .is the .ne.i ol the extension, 
to yhtt s(i. miles and tlie amount of "lo.d existing * from 
46 million tolls to ,1 hull niidei one-iiuid of this figure. In 
this estimate the assiinnd thn kne.s of lo.il is ao ft. 

Vale ol Well aiui .<■•!■, av / ullt. < hi tin iioitlii'iii side of the 
fault foimiiig the bound.uv of tin. Cunibi il.ind <oal held to the 
north, thete is .m .u i .1 ol .pi s,]. miles beln \ > d ti > 1k' underlaid by 
coal at a workable depth. On the .issumpiion of ai ft. of oral, 
an estimate of .ibout million tons of 1 o.il is arrived at, and 
this is rcgaided as a ” jios-ible reset ve. 


S( on .\Mi 

Tlie principal eo.d-rulib <•! Sml.ind ,oe foniid in the coun¬ 
ties of Midlothi,111, l',.ist l.othian. lull, l.inlitlipow (I.ickmannan, 
Lanark and Ayr. Hioadlv 'P' akine, tin \ In- in a belt stretch¬ 
ing for over ijO miles in a north-east to s,,iith-west direction 
from the co.ast of l ife to the Avr-liiie co.ist. The average 
width is 25 miles. Small fulds are also found, such as Lesroa- 
hagow in the south of I.aiiaikshire, ^aIl'Juh,ar in Aynsliire, 
Campbelltown in the smith of ,\rgvllslnre. ami Canonbic in the 
south of Dumfriesshire. The la.-t is pissiblj- continuous, under 
the Solway Firth, with the concealed held in the north of 
Cumberland if it exists. 

Throughout F.ngland and Wales, except in part of North- 
lanberland, the coal-seams occnc r.nly m the Coal-Measures, 
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that is, in measures above the Millstone Grit. In Scotland, 
the principal seams occur in the same horizon, Wt profitable 
coals are also found beneath the Millstone Grit in the Carboni¬ 



ferous Limestone .ind, to a less extent, in the underlying. 
Calciferuus Sandstone. Tlicse lower coals are evidently du« 
to the existence of swamp conditions favourable at times to • 
growth of vegetation, at a period when the areas to thd soat|t''’ 
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Were «titt covered by the sea. It naturally foUows that tbe 
Carboniierous Limestone and Millstone Grit are more sparingly 
devMoped in the north than in the south. The coals of this 
lower series arc generally thin, but are well dcvcluiKd around 
Lochgelly and Uunfermline in Fife. 

The following table is from W.ihoi Gilison's work, The 
Geohtgy of Coal anil Cwil Mnnui; ,iSj 


Scqiienci' of lln ('io/h.ui/, ir.vs bY'-lcm in Stoll,md 


(K..1 S„„M 

Coal'Mraswres I j-j" r < «.t! ■'> ri< -s 
ll^.vt.r t ,.l '-.I- . 
MllUtonc Lints. Ki.sitii ''.m !'t> > 

l-.tti' li • f < 
. i 

I 1 .JHii A I I- 

I I ' 

I 

■-.in 

I i.li'.-si M. 

Calciterous Saiui'.ti'h. n-- ■-.iiil-!' 


Carbomfi-rniis 

Lim«.liine 

Scriw 


boo ft, 
J“> » 

f-IMt to 1.500 
ti 10 700 „ 


Portions of the Nntili umI liiM- b.m' I'l-in subjected, at 
widely separ.ili'd peiioii' in iiitiiMnii- oj ii.ii. o-i ni.Uter, which, 
as Vertical dvkes, .idd to tlu-eo-i of uiiumi;, .mil, :i'sills following 
the beds, have ile^tioynl l.ire'- qu.mmn - of lo.il, parfitularly 
in Ayrshire,’ I'lfe ;!/ .iml l.mhihgousliiie. 

Scotch coals are, as a iiile, biiumuum.-., .111.1 r.inge in (juaiity 
from good to mediuin sli .un, g.i-., hou-i .iml 1 oking coal. An¬ 
thracite also is found luai igne. m- mtiu-ioii^ in the fields of 
Ayrshire, Lanark.sliire and Fife, t.miul lo.il ociuis in Mid¬ 
lothian, Lesmahagow and wst and st.iith of tdasgow. 

The Lothian Coal-Tul,l'< No i on .M.ip Ilnse consist of 
the large, deep and, at the edges, stee],ly inclined trough of 
Midlothian, and the smaller and llattei tiougli of Fiast l,«thiao, 
partially separated from each other by the Carberry ridge. 
The major axis of the former pa-ses fiom south to north by 

*" ^go coals ” of Mi<llrithi.ui 

, * Tbe writer baa observed at'If.ihlHifh < ‘dhfrv. VyrshiK-Mntpnscly hardttiMwJ 

iatbncHic coat ia the centre of a o-ft. v:;am uni<tut luri by igneous rock, and 
<rf wkidii the npper and tower sections rt inaiued bituniinou.s, an effect possrMf 
' 4tMi to tho passage of hot gase» evolved by }gn<.tuu.s rock. 
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Dalkeith and that of the latter by Tranent, this nleaanres 
striking north beneath the Firth of Forth towards Fife, wh^ 

they reappear. . „ . 

The Midlothian field includes the Coal-Measures and the 
Carboniferous Limestone or " edge coal series, and has in the 
Upper series 15 seams of coal aggregating 40 ft., and in the 
lower scries, where best developed, 12 seams aggregating 65 ft. 
[2/p. 621J. In the Last Lothian field, on the other hand, the 
Carboniferous Limestone seiies only is represented, with 9 
scams aggr.-gating .(i ft. 1 to,p. 22H]. Hull gives the total area 
of these fields as <^5 s'l- miles, but Strahan, at a later date, gives 
128{ sq. miles, and ,01 e.stmiated .u tnal reserve of about 3,140 
million tons. 

Cod henedh the Viiih «/ Forlh |No, 2 on Map].—Coals of the 
upper and the lower series stK'tch as a north and south S3m- 
clinal trough ben, ath tin- I'orth, and occupy a probable area of 
130 S(|. miles, .‘\ccoiding to tli,‘ figures ,,f (icmmell, fur* 
nished to th,' Ko\'.d t'ommission on ( o.d Supplies, the upper 
series e.vtends over 5.S sip miles and contains 20 seams aggregat¬ 
ing on the northein shou' (,5 it., and on the southern shore 
40 ft. The lowiT seiiis, to .1 di-pth not c.xcceding 4,000 ft,, 
may occupy sd s‘t. mill s, ,ok1 as e.\poscd has, on the northern 
shore, an avct.ig,' of 27 It. of i-o.d, and on the southern 44 IL 
Beneath the 4,00,1 ft. levid the lower series occupies an esti¬ 
mated iri’a of >,0 sip miles. 

The coal contents .ii,- esliin.ded as follow ; 

foul .itxnc' .1.011, fi. . . 1,21.1.000,000 metric tons. 

Coal la-low 1,000 li . , . . 

Fiff and Ctoiktniinniut [No. 3 on Map]. — As already men¬ 
tioned, the Fife fi, hi is linked bi-neath the birth of Forth with 
tile Lothian fichls. ainl at its western end is, with the Clack* 

. .mannan field, continuous beneath the River Forth and its 
estuary with those of Lanark and Linlithgow. The area (4, 
coal-bearing me.ismcs in b'ife, inclusive of a strip in KinhM^ 
is 148 sq. miles, and that in t'lackmannan, inehisivc of a smaB 
' area in Perthshiie. is 41 s,p miles. In Fife, 20 seams, 

'■1 ft. in thickness oceur in the upper coal scries and aggr^[ate 
’ 65 ft., while in Clackmannan the number of seams decreases^ 
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XJ ^ tbe thickness to 50 ft. The lower Series in Fife coa< 
tauis 39i ft. of coat and locally, around Lochgelly, a consider* 
nhly greater thickness, but in Clackmannan the aggr^te 
decreases to 23 ft. 

The " actual reserve ” of coal is alxnit h.iSo million tons, 
and in Fife and Kinross the " probable ie*er\-c " lietween 
4,000 and 6,000 It. is >51 uiilhon, 

LinlMgowihire [No on Ma]V. Tin eo.il lieariiig area of 
this coimty is fit m| inili< lli.- I'oal-.M. .i-iires contain 4 
scams aggregating i| to 10 ft .ind tin (.nbonih ton* Limestone 
4 to 6 seams, with ij( It. of lo.il, wheh however, split up 
and thin out weslwaiil llu f.uiiou* Loehe.ul mmei.il ix'curred ■ 
in the west of tliis dlsim t. Ihe e^tini.iti il roal lescrvc is 680 
million tons. 

Stirling and Dumkul.-n No 3 on .Map] ( (m 1 extends over 
193 sq. miles of thcM- lor.nti, Imt m lliiinbaitonshire is found 
only in the lower'■ ntWinn ihv. h.pid the Co.il-Measures 
have 34 ft of eo.il m i ; a.m!-. .iiid the Lmi. eione from 17 to 

25J ft. of coal in .. to to 15 .. .mi, n .p,, nvily. The coal 

reserve is l.qjo nnlhoii ton* 

ifluart’sAm' [No. ii oil M.i)i In tin eirat iiuhe-trial county 
coal is found over an .m ,> of ^75 op iiiih *. J.uiies S. Dixon 
[lO] has stated that the I 'oal .M. .i -im >. whn h on nt over a Large 
area, contain in tin ll.iiinllon di-lru t 7 -• .iin- with ,iii aggrcg.ate 
thickm'ssof 27 ft., and, below the^e j h .1111* with i) to 10 ft. of 
coal, while the Liimstoiie M tno ov. r .ni .iii’a of sq, miles , 
may average 6 ft. of lo.d 111 thin se.nn- w hn h thn ken eastward 
in Linlithgow.'liiie lntwnn I’l.iiiie.ili .n.d Wilsoiuown. 

In the detached portion of the hi hi to the south around 
' Douglas, 5 seams, aggreg,iting a;.! ft of loal, aie found in a 
small area of the Coai-.Measiins, whih the Limestone series, 
which underlies part of the fiehl. 1 oiuain^ 30 ft. of coal on the 
soufe-westem margin and 37 ft. to the notlh 'Ihe blackband 
ironstone of the lower series, discovered Iw Miishet early in the 
nineteenth century, has rontnlnited largely m the past to the 
.prosperity of this count}. Ihe coal receive is e.stimated at 
jooo million tons, 

Rmfrewshire [No, 7 on Mapj. • The an a of this coal-field is 
7 Ji sq. miles, but the coal reserves only amount to 135 million 
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tons, contained in 7 seams, aggregating 16^ ft, in the'Carl^- 
feroos Limestone, 

Ayrshire [No. 8 on Map].—Igneous rocks, occurring as erratic 
■ lateral intrusions, have destroyed large quantities of valuable 
coal, particularly in the southern half of the field, and in con¬ 
sequence an estimate of reserves is difficult. J. S. Dixon, in 
1904, estimated the available coal as 1,082 million tons, 
while A. Strah.in's estimate of the actual reserve in 1913 was 
t.337 million tons distributed o\er 330 sq. miles. 

The Coal-Measures in the northern part of the field contain 
from 12 to 14 seams with 28 ft. of coal, and round the south¬ 
eastern, southern and south-western margin, from 7 to H 
seams with [nmi 2b.l to 3,0 ft. of coal. In the Carboniferous 
Limestone around Muirkirk, from 10 to 13 scams aggregate 
from 36 to 54 ft., but in the southern part of AjTshire the 
scries is poorly developed, and it is estimated that the scams 
over half the field become so thin and so affected by igneous 
rock as to be v.dueless. I he blaekband ironstone of the lower 
series occurs at Dahy in the north. 

A narrow p.iteh ol the Limestone series, some 5 miles long, 
lying in the (liiv.ui v.dley, h.is 0 si'ams, with a total thickness 
of 27 ft. of coal. 

D««i/nf.ss/uri'|No. 0 on Map'. Saiupihar Coal Basin. This 
detached area of td.d-Miasures extends for 5 miles, with a 
width of 3 null s in the N'ith valley biside the village of Kirk- 
connel, and eont.iins 8 seams with 23! ft, of coal. The Lim^ 
stone si des is .ihsent. .\t t'.iuonbie, 7 seams, each over 3 ft, 
thick, and aggiegating over 40 ft., have been worked, butnevtf 
wholly proved at one point. Two groups of scams are assigned 
to the Coal-Measures, and one to the Limestone series. These 
Coal-bearing me.isures are overlaid to the south by the barren 
red stuidstones and shales of the Carboniferous system, on, 
which, in turn, I'liassic sandstone lies unconformably. It is 
possible that this field may bo the northern limit of the concealed' 
Coal-fuild in the north of Cumberland and the assumed part 
beneatlt the Solw.i t l-'irth. The coal-bearing area of this county: 
is estimated at anlsq. miles and the coal reserve, inclusive of thA 
small amount in .\rgvll, apparently at 667 million tons, .'.d' 
Argyll [No. 10 on Map],—At CampbcUtown, on the wetet^'' 
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Kiniyre, 3 sq. miles on land and half a square mile under the 
sea are occupied by Carboniferous Limestone, in which 8 seams 
aggregate 45 ft. of coal. Mining has been carried on here for 
many years on a modeiatc scale. 

SvIhertaKd [No. ii on Map!. .\l Hiora on the Dornoch 
Firth coal of Jurassic age ocimiis .ind i.-. probably nearly 
contemporaneous with the carbon,n eiais strata of Whitby in 
Yorkshire [19]. The coal, Urst woiknl here in ispS. is of com¬ 
paratively little value. The i stini.itecl (piantitv is 1 million tons. 

Ini.i wn 

There is evidenci- that the i aibonileioiN system extended 
over the greater part of lul.md, .uui th.il the jnoduetive Coal- 
Measures occupied a huge aua Itui lienu'l.itioii m IVrmian 
times spared little I'f ih" latter, .mil uimi.iiits only of this 
wealth of fuel exwi m small and i-nlalid eoal-liehls. The 
coals in the northern h.ilf of In land ,ire in general hitiiminous; 
those in the southern h.dl .in mi biumiinons 01 anthracitic. 
They arc found in -< .me- wiia li ex* i piing some m the Antrim 
and Tyrone basin- au eMumeK tlmi. 

G. A. J. Cole and IC. 'si. j l.eimrn a p Oaig islimated the 
"actual coal reseivi " nl In hind t'> bi iso milhon tons, and 
the " probable reserve tul" no million i mi- Of the 'actual 
iigs^rve," 153 million ton- lus in iln- l,eni-n i eo.ddii'ld. These 
resources, tliough <onipn.iiir'ely -ni.dl and mo-tly occurring 
in thin seams, might he mme Inlly huIi/mI inn- greater local 
enthusiasm applied to tle ir > ontmued di Vi lopment. 

. BaUycasIle [zo], -Thi- In Id .\o. i on M ip In- on the north 
coast of Antrim, and, though in.w piaitnally abandoned, is 
of considerable geological interest. Iln 1 o.il-beariiig strata 
aid correlated with the Lo«o ( o.il and lionstone series of 
ScotlMtd, and are in the belt of norib-iast and south-west 
lidding, which affected the Siottisli co.d-fields. 

The section of strata on Ballytaslle Hay includes the upper, 
or Sp&nt seam, 3 ft. thick ; the middle, or Hawksnest seam, 
5 lt., 4 hick; and the lower, or Mam seam, 4 ft. thick ; while 
dit Ifialogh Bay, to the east of Fair flead, similar strata, With 
{nra 3i to 5 ft. thick, arc repeated over a small area. A 
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few hundred tons only were mined in 1917. The area of the 
field is 4j sq. miles, and if an average thickness of 3 fti he 
assumed, the " probable reserve ’’ of coal is 13 million tons;. 



Tyrone [No. z on Map].—At Dungannon, in the souths > 
portion of this coat-fickl. Lower Coal-Measures outcrop,-' 
they arc assumed to underlie an area of 8 sq. miles,' 
this area, in the northern part of the field. Middle CoaLlfeaMt^ V 








IREUND 37 • 

whltji are found onteropping at Coal Island, are assumed to ’ 
occupy an unworked area of i j sq. miles [zi]. 

The coal-seams occur in descenJing order as follow ': 


Middle Coal- 
Measures 
((^al Uland) 


Lower Coal- 
Measures 
(Dungannon) 


r|>l)or ( o.il 
Annaglu-r to.il 

lit >110 t tJ.xl . 

Shiniii}’ -.c.tin 
Hrackavillf 

' (Hjrln.i-kt'A ci'.il 

iialtilxiv i'mI 

i't'ri\ (u.tl 

Yunl t.-.tl . 

I lliuiai:! Mam 

I {\.irul't<) 

jljfWir Mi'iii-fS 

1 . I'l.i! 


H. In. 

. : impure 

o o soil <]uaUly 

t <• 

. j 11> 

«; o >;«iod quality 
fu.unul It. 

■ " " I .-...ii(t 

^ <• sulphurous 

I '• f ,..,1 .quality 
t u p> n.l l|llAhtV 
j o 1.1 ‘0. 

1 “ 

I •>' .• o ;io,p 33OI 


Considerable (anltiiu; !'■ fnuiul, ji.iiti' iil.ulv in tin* scams o( 
the Middle Coal-.MiMMirt^. 'llu--’ Ii.t\.- Iktii rather 

extensively worked to .1 ■"hallnu Inu mal'inining in this 

field seems to Imvo iimskI m i<ti7 
In 19191x11111:; w.!--1.1! 11-li oin b\ t111-(iffVi-rnnn nt towards 
Lough Xi'Hgli to t*.''! till- fojl -u|ip'''-''d to roiitinue ill that 
direction, but the bon holr \v.i' 'iioppi-d behifc being com¬ 
pleted. In llie sanit' \r.ii a !h-ll,i>t him i*« p;aii sinking at Coal 
island in or(h*r to devi-lop loal miimu; tie le. 

The estimated ■■ probable r.Miv. s’ ..t lyiom-arc: Middle 

series, 43 ft. of coal ovei if *'■1 mihh; iniliioii tons; Lower 
series, 4 ft. of coal over M ■'9 mil'-' imllioii Km.s. 

A small f)Utlier of ^ oal-Mea'-iii* •' at Ann.u'boiie, 4 miles to 
j|henorth of Coal Inland, i { mih I‘'iig and ler-'- than onc-fifth 
of a mile wide, lin' tliii k Amiaglier M.im of (()a! Island was 
worked here and r*' now ixliau-'-tcd, bui m the lower seams, 

ifthey exist here, thete ma\ bra" possible ir-'i.rve of3million' 

tons. 

l^ugh Alien [No. 3 on Map,. (Aiigiiai This coalfield 
jlfi* in the counties of Sligo, Leitrim and Koscommon, and 
consists of two areas about two mih» to llic west of Lough 
AUeii. and a third situated at a -innlar distance to the east. 
' 5 he scams occur in the MilUtono (jrii and Lower Coal-Measures, 
'■.sdiicb form the covering rocks of high table-lands about i,UXl 
y.-.:., » For analyses see [iM- 
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to 1,200 ft. above sea-level. The seams are found to des<OTd- 
ing order as follow; 


Z^ower Coal- 
Mi^um 
Mi]]stonc Grit 


Angu - 

iWnt vt l,out(b Alien). of I,ougb Alteo^. 

/Upper coal, i ft. Sin. (not always ?Hiddeabypeat 
\ present anti not worked) 

/Muhlle coal, i fl lo in. to 2 ft. 3iu. i ft. o in. to I ft. 7 in. 
Vfrow cr>al. 0 m to i ft ) in 2 ft. 6 in. to 4 ft. o in. 

(coal and shale intern)i»sd). 


The coal of the iniddlc scam is of good quality and commands 
a fair price loc.ally, but the thinness of the seam and lack of 
drainage facilities have in the past impeded development. 

The estimate of coal reserve in the two Arigna basins is 5 
million tons, and in the Slieve-an-Terin basin 3) million tons. 
The production in iqiy was 2,200 tons. 

Nodules of carbonate of iron are found in the Shales below 
the coal-bearing stiat.i, and this ore was formerly smelted on 
a small scale at Drumahaire in t'o. Sligo. 

Lctii.'i/f/',— Castleconicr l.\'o. 4 on .\I,ipj. This coal-field, 
which is the largest and most impoitant in Ireland, occupies 
portions of Kdkenny, Carlow and Oiu en’s counties, and covers 
95 sq. miles. It oeeuis ,is a synclm.d basin rising above the 
surrounding Catbomferous Limestone. The middle and lower 
Coal-Measures only .ire found, and the seams contained are 
anthracitic. The coals of the middle series arc mostly worked 
out, the only coal left being about 3.I million tons in the Jarrow 
seam. In the lower series, the second lowest seam, known 
either as the Upper I'uwlerton or Skehaii.i or Wolfhill seam, has 
an average thickness ot 20 inches. It is assumed to underlie 
the whole of the held, and to contain 150 million tons. The 
output in 1917 from Kilkenny was 111,742 statute tons, and 
from Queen's County 14.15(1 tons. 

Tippetary. (Slieveardagh). Tipperary coal-field, knosyn 
also as Killenaule, lies to the south-west of the Leinster fidd .. 
and contains anthracitic, seams, which have been correlated: , 
with those of Leinster. The upper Towlerton scam, known here. 
as the Upper tilengoolc seam, varies from 18 to 24 inches to.. ' 
thickness, and is estimated to contain 15 million tons. The6(«l.';a 
to the limited .area occupied by the middle Coal-Measures, 
be regarded as e,\hausted. The output from Tipperary to 
was 4,403 statute tons. 
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Cltft, Limerick, and Kerry [No. 5 on Map].—Coal-Measutes 
are found extensively in these counties, and coal has been 
worked to a small extent. Little, however, seems to be known 
regarding the coal, except that the seams in general are thin, 
and that two are reported to be thirk, but remote from transport 
and market. Anthracite has been woiked west of Kanturk, 
to the north of Abbeyfeale, and at li.illaglibehy. 

.\SI.\ 

Bnnn^ii Xoniii Hokm o 

Coal is found in inanv luc.dilie^ ni Hiiteh Nortli Ikjrneo, but 
much investigation will lie n. i r^^.uv befor.- .m e-.tnnate of the 
reserve can be made. 1 he t o.d i- t-uiipoHd to be entirely of 
Tertiary age. 

According to T. I’no wit/ " coal-bed' extend along the 
coast from Sar.iw.ik to Itmnei, Ihince thev are continued 
either along tlm co.i'l or on tlie neiehiioinin.e isl.ind.s. They 
are known to occui .0 ihe following I’l-ne-. I» ginning in the 
west of the State of >.u.iu:ik, and < ontmiiing lonnd the coast 
to the nortii of the I'l.uid, .ind down tin e.i'teiit coast to St. 
Lucia Bay: 

Near the junction of th,. Mmnnj.iii rivu with the Sadoug; 
on the river l.inga. a tiihui.nv ot the ll.iiaiig l.npar; on the 
rivers Rejang, Mnk.ih, Hintnluh ; in tlie nonh-iMst of Sara¬ 
wak on the B.irain inir; in lie- leintoiv of Brunei in the 
Limbang river and it- iiihnt.tTv the .M.tda! tin ; iiciir the town 
of Brunei at .Miiara tii Ifiooketon , lui ila id.inil of Labuan; 
in the territory of tin Biiti-li Noiih BoiH' o ( h.irteic-d Co. at 
Batn-Batu in Bmm i B.iy, on (i.ic.t i-laml. on the Sc'piati and 
Kurina rivers, on the Ih nkok.i riv* r e.t'i of .\Iarudn Bay in the 
estreme north of Boriao. in S.uid.ikan llattwuir, and at 
Wjim pnpon 12 miles front the 'hole of M. Lucia Bay in the 
S(Juth-east of the Territorv. ( o<d also otnirs in the interior 
.ilt a locality south-west of Mt. Kinabalu, and at Penungah on 
^ Kiltabatangun river. 

;d, la the Muara coal-field there are 5 seams, 28, 26, 29, 5 and 
a ft thick, the first two being worked. The seams, where 
expland, dip at an angle varying between 45' and 80°, and, from 

-S O).' 
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the nature of this roof and floor, it has been conjectured that 
they are inverted, but at a distance of two miles the strata 
assume a gentle dip, and the seams may here be found in a 
normal position. 

T. Lewis [i/p. yo] gives the following analysis of the 28-ft. 
scam: Water, 11-48, Vol. matter, 40-24; F.C., 46-70; Ash, 
1-58; Sulphur, 0-46 ; (hilories, (>,667. This thick seam is 
remarkably low in ash, like thick Tertiary coal-seams at Ombilin 
in the west of Sumatra (27 ft. thick), at Makum in the north¬ 
west of Assam (So ft. tliick), and in the Westport-Mokihinui 
coal-field of New Zealand (high-class coking coal ranging from 
4 to 50 ft. thick). 

An ultimati- analysis of Labnan coal, made by John Percy, 
is as follows: (',72-27; 11,5-20; 0 and N, 14-28 ; 8,0-30; Ash, 
1-85; Hygroscopic moisture, 6-10. 

The structure of the Silimpopon coal-field on St. Lucia Bay 
is believed to be synclinal, and the strata are gi-ntly inclined or 
horizontal. One seam, 5 ft. 10 in. thick, with 4 ft. 8 in, of 
workabh- coal, is beiiyg imtied. .-in analysis of the dried coal 
is as follows : 

C, yo-lq , If, 5-(i2 ; (), S-80 ; .\, o-Sy ; S, 2-47 ; Ash, II-62 ; 
Calories. 7. tii' 2 p i|2s 

It is estiiii.itul ili.it tills field h.is ,111 "actual reserve” of 
5,600,000 tolls, and .1 " iHdbable rcseive ’’ of 70,000,000 tons. 

l-'lHLIi.Ml 11 M.VL.W ST.aTES 

The discovery of the Selangor coal-field prior to the war 
has been a great boon to l-'edei.ited .il.day States. Starting 
, with an output of 11,524 tons in iqi^, the collieries turned out 
101,846 tons iti kiK), 155,2711 tons in iqiy, 168,740 tons in 
1,. 1918, and 101,204 tons m kiki Hydraulic filling of the waste 
; ; on account of t he t luckness o( the seams is to be adopted. 

The coal would .ipjiear to be a Tertiary- lignite. -An ' 
analysis made at the Imperial Institute gave : Water, 
(/.('Volatile, 35-50; l-'ixed carbon, 41-19; Ash, 5-08; Sulphur; ~ 
' - 0-38; Calotific value, 5,4('b calories ^2,p. 349]. ■ •*”( 

Excellent briquettes have been made in England from th&c 
■ ,coal [25] [26]. 
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India 

The coals of Intlia arc found chiefly in tlic peninsular area 
and, to a comparativelv small e\t<’nt, in the extra-peninsukr 
hill country of A.ss.im and Hiiush Haliicliisian, in Sind, Raj- 
putana, Burma, and tie- Andamans and Nioobars. 

The coals of econonni' v.dm in ilic pemnsnlar area are of 
Permod^arbonifcions .ice. il.n-e "1 the i \lra-pcninsular 
districts arc of Ternary a.i;c, ixiejn iiii.nn -.inall coal-fields 



df Ctttcb contain seams of coal aliicli aie, however, so far as 
known, too thin to he of eronoinic v.ilne. 

S'Before the more important lo.al-lieUK arc dealt with in detail, 
jit may be of interest to glance at om- or two outstanding 
. leAtuttt of Indian geology w Inch have a bearing on the subject 
^ the Coal-Measures. For this purpose it is convenient to 
consider the country' as divided into thre-c areas, namely, (a) 
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the peninsular area ol the south, (J) the mid-north dflovium- 
covered area of the Indo-Oangetic belt, (c) the extra peninsular 
area to the north, cast and west. 

The peninsular ana has maintained geological stability and 
its character as a land surface ovit an immense period of time, 
from the earliest pal.eontological record to the present era. 
The extra-peninsular aiea, on the other hand, has experienced 
immense clianges in elevation, culminating in Tertiary times 
in stupendous uplifting fiom the deiUlis of an ocean bed to the 
towering heights of the folded Himalayan region. It there¬ 
fore follows that the geological ch.inges effected over these two 
areas ate of different onleis. fii (he iieninsnlar area the active 
agencies were stdi-aeiial, llnvi.ilile and plutonic, and fossil 
evidence is almost entirely lerrestrial and e.ipricious, while in 
the extra-peninsular areas the changes are largely subaqueous, 
and the fossil evnlenee, heing marine, is of a more definite 
and reliable natnie. Hy a eoireldion of the strata containing 
these coeval evidences, niaiiv of the puzzling pioblems regarding 
the age of the li inslii.d ile|>osits can lie solved. 

Not only w.is liuli.i honmled on the north tliiring Permo- 
Carboniferons linics hv .m imnu nse sea stretching far beyond 
its borders, .ind of which the Muliterraneau is now a remnant, 
but it was the iioitliein portion of a land surface connecting it 
with Central and Si>inh .\fiica, .Vusfralia and South America, 
the whole toniiing the land snrf.ue known to geologists as 
Gondwanal.ind. To the existence of this land surface may 
be traced the ni.irkeil siniil.mty of the terrestrial fossil remains 
in the Permo-f.iiboniferons ( oalMe.isnres of these countries. 

The geo’.ogie.d sequenie of tile (iondwana rocks with wbiclk 
the Coal-Measures ate .issociated is as under: 


llhiMuu. 


Loi^er litnitlw.iUA 


Si riv< 

j T’anchet 
j I'tkiitr 


Appmxlntatf Age. 

Zechstein 

j KAtiijiAnj \ 

Mronsioiic shuIcsV Artloaldaii 
I lUr.tkar J 

I Karh.irb.ui Uralan 

nk'tiiik'r-l)ods Muscoviuk 


At the base of the Takhir series there occurs a glacial bouIdSjS, - 
bed, known as the Talchir conglomerate, and analogous U|itJ;; 
glacial boulder-beds in Australia, South Afripa, and 
America. The Karharbari stage contains coal sparin^y. 
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® consdcred that this stage, with the CiHdft 
<«(l*fldd, should be classified with the Barakar beds. 

The Damuda series, ii with it be included the doubtful Gmdih 
coal-field, contains all the wurkable cnal-seanw of Pwinsular 
India, and over 90 per ccni. of the whole av.iilable Indian coal. 
The Barakar and - .ire die inoductive measures; 

the ironstone sli.ilt -.lie hull 11. 

A general de>cniei..!i ..f die . >..a u. Id- of liidi.i is given by 
H. H. Hayden in I Iw 1 ■ .1/ A'. eeo,, , i II »iU. and a 
detailed deseripiion l)\ H.ill .md sunp .11 while a concise 
summarj’has been I oiiipih d le, I II 1 ' l.i Imi. In ihy]. An 
exhaustive reeord nuK- - .1 Indi.oi muI- bv Wpdham 
R. Dunstaii 1- iin haled in In- ]i.i1)M. hi hi.it lusourctS 
of India ciiiJ Hu-ii Ii,..!' hi.t'i! .|s. 


Output oj I/i.li.ii: 


I.'i V, .lie I'ldi and 19x7 


( JVt cent lit 
'lU'UitH umaI 


Bttgai.Bikatar.Jii'. i 
Oaltongaii] ■ 

Oindih 

Jaintia 

jharia 

Boliaro-Ran>((arh 
Kaui«anj . 
Sarobalpur (lliiH’ii- 
Kampurl . 

CaalraJ India: 

,' tlnlaria 
CnlriU Promnai ■ 
Ballaipur • 

Psnth Valley 
iUohpaoi 
Hydfabad i 
Singamni 
i itMam . 
gi^MkuUn 

Jf.W. Frontitr Pminrr 

Jht^nb 

^ Total 


> .'i ' t ‘ ■ 




! > 1 


n .-J 
O 


i 

1 

I 

« : V'.} 

'''I.Xj*'') 

.V'i 

e>5» 




0*44 

45 * 

o>4d 

.537* 

1-98 

29 - 5 * 

0*29 

I-09 

o* 5 « 

111 

0'39 

374 

O'll 

0'29 

O-OI 

100 


W^wT—In lOlS llie milpiit 111 li' ''-'" '-il f'-Ms ain.nn,i.i<l to ‘O.ylt ui 
» 1.1 .[ per cent on .hat ..I i,n OeW, Sam. 

Ew* i * 9 * 9 - P- '«)• 




ual and Probable Reserves of Coal-fields of India 



3 sq. miles 







8o sq niiie« — 3,130.000.000 
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BRITISH sbuRC:^ , OF 
Assam 


Coal-Measures of Tertiary and Cretaceous age are found in 
Assam, tlie former in the i^xtrcmc north-east on the north¬ 
western front of the Naga, Patkai and Singpho Hills, and the 
latter more to the south-west in disconnected areas in the 
Jaintia, Khasi, and Caro Hills, where, however, Tertiary coal 
also occurs to some extent. 

Makttm (No. t on M.ip]. The Tertiary coal of Upper Assam 
has attained its greate-.t development at .Makum between the 
Tirap and Natudang streams, where ti seam, ranging from 15 to 
Soft, in thickness and .ivei.tging prob;d)ly50 ft., is being actively 
worked by the Ass.im R.ulw.iy atid Tr.iding Company. Other 
seams occur, tnnl the :\ggregate thicktiess of coal is about 80 ft. 
The strata dip about .pt ’ to the south-east, that is, towards the 
hilts, and as tin- outcrops are at sever.d liundred feet above the 
plains, large (piantities of coal can be won by adits. The coal 
is one of the best in India, and has tlie following average 
composition: Cail)on, 75-1)0, Ilvdrogen, 5-18. Oxygen and 
Nitrogen, .•\sii, e-o_!. Water, e i5. Sulphur, 2-15; 

Calorics, 7,447. 

Interesting accovints<d tlie district are given by H. H. Hayden 
[49], J. M. Maelaren 17 ^ 1 , and ('.. l-k Hams [4.8] (manager of the 
collieries). The last named h.is estimated that down to water- 
Icvcl the total i|uauttly of coal between the Tirap and Namdang 
streams is 90,000,000 tons. The output in igl8 was 294,484 
lortg tons. 

Namchik ^No. a on M,ip]. The Coal-Measuros extend north¬ 
easterly from M.ikum tor a distance of 40 miles, and, on the 
Namchik river, 50 miles from .Makum, a seam is exposed con- 
plaining 21 ft. ii in. of excellent coal, with three interbedded 
^clay-bands aggregating 4 ft. 3 in. [79). 

. Jaipur, Nazira, Jaiiji and Disai [No. 3 on Map].—Soutil", 
west from Makum coal is found consecutively at Jaipur, Naai|| 
[88], Janji and Disai. a distance of 100 miles. An average Of 
23 samples of coal from these districts and the Makum field' 
-assayed; Hygroscopic Moisture, 5-0 , Vol. matter, 34 ' 6 ; 
Carbon, 56-3; Ash, 3-9 [73]. 



' liitHr Sitfs tNo. 4 on Mapl.—In the MUdr hflb, woiwMd. > 
the Di^ river, coal occurrences have been reported ®*t by' ■■ 
F. H. Smith, Saise, and La Touche at; 

Longloi [89}; coal ir ft. thick and poor in quality; . : 

Dissoma river [85]; two scams of lignite, 3 ft. io| ih. 
and 3 ft 34 in., with 13 per cent, of moisture and 5-8 per 
cent, of ash ; 

Nambor [89I and Doignmg livers ,(.5); coal valueless on 
account of the lugh .ish eoiiteni. 

JatHlia and /C/arsi lulls No 5 <ui M.ip W .S.W . from the , 
Mikir hills there .iie tile J.iimi.i. KImm .uhI ti.iro lulls on which 
Tertiary and Ciet.neons lo.il is touiul ui v.uious points. 
Oldham [78] reported on .1 few u, 1 uirem eand Hall and Simp¬ 
son [35/p. 25] refei to the more impoitant loeahlics in short 

descriptions. ., 

The coal-seams occur over an agereq.tte ari'a of considerable 
extent, but in moie or !• -s ivd.ited hi Ids (lom 500 to 5,000 ft. 
above sea-level, .\t .mv on.- siml llni'- ni.iv be two and, 
occasionally, tlni e-i .on-, wlu'h. thonuli -oiin tom s 7 ft. thick, 
arc usmally h-s ih.oi 5 ft. The ipialiiv of the , oal is at times 
distinctly inferior, thii ugh e\' i -- ol moi-tuie and iron pyrites, 
but in ccrt.iin c.vm - i- eceilleiit. .1- hu 1 .s.onple, at Chcrra- 
punji and Maollony. win le l i iti.oy 1 o.il. ; to 7 ft. thick over S 
small area, has a coinpo-ition civeii .1- \ ol.itile matter, 37 ’t I 
Fixed Carbon, ()2o; .\sh, oii. The .ononnt of coal available is 
Still undetermined. 

Garn HiUs [No. h on .Mapy In the southern portion of the 
Qaro hills Cretaccon- coal oi em - at 1 i.oanycii i on the Sumesan 
river and westward mar llaricaon. 11 1 > Medlicott [75] 
reports that the only field of value 1- that .0 Uaranggiri, north 
,of the point where the river cuts iluongh the main range at 
Jaakaray village. La Touche [>/■', mentions h seams, of which 
varying from 3J to 7J ft. in tlm km is workable. None 
ihf the others ever exceeds i ft. The seam lie's horizontally, ift 
^undisturbed by faults, and is mostly abovi the level of the main 
..Praams. The coal is luight black in lolour, with a brown. 
S>&enk, contains numerous spreks of resm, and burns freely. 
fSlte Average analysis given of two samples is, Moistun^j 
F.C.,49-8; Ash, 51. The avaUabJe oM, 
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is estimated at 76 million tons, but the fejS Mittijirfe 6e 
developed till connection with the railway has beeo cfiected 
by means of an aerial ropeway and a branch railway.' 


Baliichislan 

In the arid and mountainous rountry passed through by the 
Sind-Pishin niilway, via Chappcr Rift, coAl of Tcrdary (Middle 
Eocene, Laki-clivisitui) agr is ftnmd over a considerable area 
about 4,000 ft. above sea-lcvt l. file seams are numerous, but 
highly-inclined, and iln- di'.trict is much disturbed by faults. 
Coal of workable tliu kne^s only occurs at one or two places. 

Khost CoUii-nc^ [ No. 7 on Map].-- The chief of these is along¬ 
side of Khosi railway station, where mining is systematically 
carried on hy the North-^Ve^tern Railway. The Khost col¬ 
lieries are, aocoiiling (o (iiif''b.ieh [ 451 ' ’^itnated in a wedge of 
Strata let down bi-twe.-n pandlt'l faults, but the mining area is 
free from fault''. The dip of tlie strata is about 50° to the S.W. 
The principal msuu winked is from zz to zG in. thick, and assays: 
Water, 2‘Z(}\ Voi. malti r, 41-51; i-ixedf'arbon. 46-52; Ash, 9-68. 
A. Mort, the inan.igei, in an interesting description of these 
collieries [77], gives the folk wing analysis of the coal: 


Carbon 


HydroRcn . 

y:i 

Sulphur 

ftiS 

OxyRci; 

■ 

Njttt>gcu 

i-S7 

MoUiuro 

. . :-in) 

Ash . 

. ‘i .-'S 


C.iloniic value, <>,5i8 calorics. 

iMvorl t.irbon and volatile hydro- 
i.iil>oi\ arc approximately equal 
in amount. 


About *0,000 loii'i ijf luupu'iU's per year are made from coal-dust. 

Sharigh [No. 7 on Map). N<av tlu' station of this name, 8 
■Julies cast by sontli ut Kliost. old workings on 2 seams with. 
l6J in. and 21 in. of coal were reopened in 1910, and in the 
same year a 32-inch seam was opened up at Hamai, 23 miles, 
east by south of Khost. foal also occurs, and is worked on h - 
small scale at Digari in tlio Zharakhu valley, Mach, and 
Sor Range [No. 9 on Map]. In 1913, coal was being won . 
'i'thin seam a few miles from Quetta [No. 8 on Map] for n^ te.! 
the town. The writer at that time examined an outcr*^ in 








mptA ' 

X5 miles of Hindu Bugh. in the Zlmb.^ 


: «^fley. The coal is in very disturbed strata, in which nuinimi*T 
Btic limestone occurs, and appeared valueless on account of its , 
abatteted condition. The output from Baluchistan (incluiuve 
of Kalat State) in 1918 was h'ug ions. 


Darjeeling [No. 10 on M.ip'. Tin.- co-ilMlrpo-its of Darjeeling 
are of Damuda afio, ami may i'iol>aMy i** »"i n l.ttcd with those, 
of the Aka and Daj'lila liill" nt ttsc lir.iliiiiapulta oppo* * 
site Disai and Jail]! in A^sam 4'*'. 

Bose examinod a hiU uf a^nn"' miles long and 

I mile wide betwitai tlw I i^u ami Kiaiitlii iums in the sub- 
Himalayan rani^f .md 'U nnK ' tj<*m h>«it Severe earth 
movements have enl^!ud and jniwilind tin- e^ial, and altered 
it, in places, appi'iximattlv f" .milii.n lO- "i i;iap!iito, but, in 
general, the coal iriaui'' it-' caking i !i.iia< oa. All the nKks 
are usually tilltd at an aneK- ttf Iri-m js to marly vertical. 
Thick scams an nuiiK-ion',. .uid tiniatMl tlial 5J million 
tons of coal could l>r n addv won witlun an air.i of 100 acrcS, 
and that in the Mjuare mile ex.utiim d tin 0 mif lit be 20 million 
tons. Asli vari'1 from i j to 22 |hi (MiI., and a comparison 
with Raniganj eo.il l^ as follows 

\.'i viaitY I’C. A«b< 
Darj^l^'^S' "f s vatr.j-l*-'! . ni S'e 5 r> * 7 ’ 4 * 

Kaniganj. •iverag'.'of ,t sainjU-s , V'o '* 3 '^^ 10*17 

The powdered charaeti r of ile' r'ul limit- it- applicatioB 
■th the making of eoke, carboui/rd or biiipiettes. 

Jainti, Sahajori, Kiniiiit Aiixmifi if f 2t7; These three 
$tnall and unimportant ciial-fu-lds lie itio miles N.W. of Cal.' 
'Cutta, near the Giridili field, and comiui-e iiJ s<). miles occa- 
•ped by Barakar rocks. The seams arc few, and none c.xcecds 
“3 ft. in thickness. Samples from Sahajori contained irom 
'’‘to‘37 per cent, of ash. 

^/ e*HSh (Karharbari) ;No. ll on Map;. -This small, but 
rvaltable coal-field lies 175 Calcutta. Tlie coal- 

' M % kiod ot eartjoniirf coal from slack a used by milivcs m their hutt oa 
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i»arb^ Barakar 'beds occupy 7 sq. mUes, are ' 

are subject to igneous intrusions which have destroy^ 


coal [84/p. 86] [51I. . . . 

In descending order there are (i) Hill seams, (2) Karharbari 
seams, and in both groups numerous seams occur. The Hill 
seams individually have a great thickness, and aggregate from 
33 to 96 ft., hut the ash varies [rom i,j to 55 percent. The two 
lowest scams have l)een cxteiisively mined. In the Karhar- 
bari group the so l alled " Lower " seam is the most important. 
It exists over tlic wliole area, is uniformly of good quality, and 
has seldom less th.in tj ft. and (Jii average 15 ft. of excellent 
coal—descrilieil by .Saisi' in iSq.) as the finest steam coal in 
India. In this respect some of the finer coals now developed 
in the Kaniganj and Jheni.i h.isins are certainly equal to it. 

It assays : Vol. matter, .’.(-.(r , h'lxed htvSq ; Ash, g-IS. 
The average calmilic v.due is alioiit ti.Syj calories [42/p. 393]. 

The available coal in the field w.is estimated by Saise as I13 
million tons. The output in iqt.S was 5,302.295 tons. 


lUlitii tiiut ()risf,ti 

Takhir [No. r2 on Map]. The T.dchir coal-field lies in the 
valley of the Brahniiiii, a river north of, and parallel with the 
Mahanadi. It is 220 miles W.S.W. of Calcutta and no miles 
due west of the mouth of the Bralmiini. The coal, on account 
.of an excessive amount of ash, is of little economic value [36] 

[27]- 

Rajmahal Hills [No. 13 on Map].—The centre of this locality 
is about 100 miles north by west of Calcutta. Barakar be<K 
are c.\posed in the west of the hills, and occupy an area of 70 
.‘miles [28]. They also extend into the hills beneath the younger 
sedimentary beds and trap-flows to a distance which must bd'.. 
conjectural ; no insi ance was observed by Ball of the coal beiisjjl 
Talfectcd by the overlying basaltic trap. The seams are thiniiaQ.'l 
average of 5 ft. of workable coal being a probable maximutffj 
(. and in the exposed area contain a total of 210 million toiis 4f^ 
,coal. Some 100,000 tons have probably been won from ^ 1^1 
■'tfistrict, much of it very inferior quality. Samples 



: Fixed Carbon, 42*13; Vrf. ma««, 39 *S<> 

'■Alfc i6*37- 

The coal-fields alwut to Ik: di-scribed. from Kaniganj to; 
karanpura South, are situated in tin- Damtida valley, tmd 
occur in order from east to w.si. Tin -e and a few adjoining 
basins contain thi* tt'eat of Imlian (oal. 

. ■ Ramganj [sy] iN-. 14 M .p, Th.^ ts the largest cod- 
field being worked in India .iiid 1- tli'- mo-t adjacent to t-al- 
cutta, from which it i* di-tant al.out 115 mill- in a ihreot north¬ 
west direction. Th,- an a of. oal lx aiini; mckx of Ihirakar and 
Raniganj liorizuna ^ 400 -ij md' ■ ; > 1 ' 44 . etitenstvo 

addition eastward iind. r il„- (..ina. tn .dhuinin and the higher 
beds of the seiic- i^ in-hi.itid hy n'lnt hoiing. Ihe field is 
bounded on all -nhs, . M.j't the ca^Uln. hv th.- imtamorphic 
basement rocks It ha- sank on ih, south.,.1 and south¬ 
western edge alone a lin. ..f fault, - tl.al tin-measures have m 
general a lilt to il.,- -outh .0 .„nj. - of fi.-m S ao“. Numerous 

faultsanddyk.'s.a. m. tnith m ih. woikmg-hei.-aiid Ihere.and 
small areas of e„ d Imm h.. n't' *'iot-d 1"' Ht'" "O" inlrusions.-. 
Ball and Siniji-on -t it'- that th.- . oal .1. t. n.-iatcs iii passing 
from west to ea-l. an.l that tan. r.d luh- n;}:nUkss coal 
exists east of a fault ninnine b. tn-. n K.imy.iui and '-K‘'>'"‘^* 
In the upper or Uaiiiu-mj hon/oii i„-.inn-, wiili an aggregate 
thickness of Iioft.hac- t...n«oik..i , an.l in the 

horizon four seams with a lot d of o., It ,whil. many other scams 

are known to orenr wiilan till- ti'l.l .\- umiiiK an averag 
thickness of 50 ft. of cal, 111.- total c|ti.m1ily of coal 

over 21,000 million t-.n-. o, iln-. 500 nnlliou tons 
a^ firsUlass coal, .;.so '‘r'' coal, the 

balance being MYf.mf-r/.i.ss co.d. 

4 S ahe [8j] gives the following siiinmaii/.d .iiialyscs. 

\ , 1 I II- I ».!. T' 
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Ja ■ BRlilSH SOURCES OF 

As Saise points out, there is a progressive dehj^totiotr xs 
the seams deepen in tlie scries.' ’ ; , ' . 

The coal is bituminous, but only of good coking 
In certain scams. Ball and Simpson state that the best co^ 
is in the lower seams of the Kaniganj scries, although thOT' 
quotation of tests published by F. C. Hughes [52] indicates a 
higher caloiilic value in coal from the Barakar series. 

Jhenia [No. 15 on M.ip'j. ■ Jheriia coal-field, 16 miles west 
of Raniganj, ranks in importanie second only to Raniganj, 
while in production it now ranks first. It occupies a basin 
semi-circular in shape, .ind has an area of 150 sq. miles. The 
strata in general dip at about to fioin all sides towards the 
Centro of the basin, but nioie steeply on the southern margin, 
where, as in K.mig.ni), but to .1 less depth, the measures have 
been let down by l.inilnig into the inetamorphic rocks, and 
preserved fiom complete denudation. 

Unlike Kaniganj, the lower or Ikirakar .series of Jherria field 
contains the liest and thickest seams, and Ward [90], who re- 
surveyed the field, gives .1 total of 17 seams e.NCceding 5 ft. in 
thickness in this group, .\nother seam. No. 18, was discovered 
by Stonier in nine, and sever d more h.ive since been discovered. 
In the upper, or Kanig.inj senes, two workable seams are said 
to occur near the base. .\ recent description of the field has 
been given by ( 1 . II, (irccnwell [qqj. Numerous igneous dykes 
have destroyed huge ipianlitics of coal, and from their effect 
at unproved depths an cstimtitc of the coal reserves must be 
conjectural. 

Difficulty ill mining and serious loss of coal liave been 
experienced throiigh the great thickness and the liability to 
spontaneous combustion of some of the best seams; for 
instance, i seam is 100 ft. thick. It is inclined at 45°, and 
sections of it are being worked. It is evident that method^ 
of working used in tliin seams require modification in seains ttf, 
such raainmotli dimensions, and it is gratifying that sand-‘ 
filling or " flushing " of tlie goaf is now in operation at one 
two collieries in this field. 

The average composition of the coal varies greatly, }>nt 

' It may also be noted that vaiiationa in the ash contents 
amount of iund carbon, and not the volatiio inatter.>-J. H. R. 



- nitiiA' 

12, ij and 17 (Barakar series) given by Wardfe: 

29'i4; Fixed Carbon, 59-30; Ash. 11-56. H<dM 4 - 
■ ES^l gives 15 as the average .tdi percenlagt- of these seams.* 
Moi^nre is about r jki i i iit. Nine samples of coke gave 0-66. 
per cent, of sulphur ami 017 pel eein. of phosphorus. The 
better coals of the Jlu 111.1 lir'l.i have an ev.iporative iwwer of 
about 12-5 [42/p. I'lu ompm m ioi.h amounted to 

10,951,060 tons. 

The coal reserve, of jlieiri.i li.ivi been (.tiniated at ; f-Trsf- 
chtss coal 500 niillioii ton., an.I o.eii.fat.000 million tons. 

Bokiiro Jih'iiiii 5 ; No 1'. ,.n .Map I In. liehl. which is 
now found to he a I oiiiiut;.iii..|i of the jinni.i In Id. sta-lcheS 
westward alioiu |o mil'.uni h.is .m .i\. eie.- width of 5} miles 
and an area of 220 .'p mil. .. ( ...d .. .on- .ue veiv niiinerous, 
but of workable tlin kiu-. "idv in lln- ll u.ikai s..iii's, which, in 
the eastern ten iiiit.. of iln inl.i h.i-. ml lln. k seams of good 
quality. One in leini. ul.n -.In lowi .i. i-.'-.s It llnck, and has 
a moderate dip Id-. wln ri'. tin- I'.d' .u. inu. h faulted and 
generally steeplv-in. hin d, wliil.-, ihi'me.h'iut the held, igneous 
intrusions hav.- destiov .1 nnn h 1 ".d. I i.i 'Oiiih.'rii boundary 
fault of tile pr'CMliiip' In Ids is alv. iii"i' o, hs, in evidence 
here. The proh.dile lo.il le'* iv. s ..f ih. in I i .m- i.5(ki million 
tons. Active minim; m imw luinf; i.uni.i out, 1 hielly by the 
East Indian and lieimal .Wiypui K.ulw i\s. .mil the produc¬ 
tion in 1918 was 541.(17; lone tolls s'e 

Ramgarh [29; 'No. lO on .M.!]) . ll.is link! hes on the 
.Damuda river some 5 iiiihs M.inh of llok.iro, and has an area 
.of 40 sq. miles. In tin' i .isterii poll 1011 tin s,.,inis are generally 
thick, but of variable (pialny , to iln w. ,1 tin' co.il is better, 
but crushed, and tlm str.it,i am l.mlled. Hall [34], on the 
scanty data available, Cbtimati d 5 inillion Ions as a safe figure 
far the coal reserves. 

. [.&>f<atpura [No. lO on Map . This is the most westerly of 
|jw.six c^-fields, beginning witli Kaniganj, which stretch from 
litSt to west in the Damuda valley ;54,'p. 285; [35/p, 57]. It 

'rt- % It Is noticeable that the jwreentage ..I liacU carbon plus ash is, sritb a 
2'iswexertions, aturays close to the constant 7 S. 5 , the- percentage ot vutatUe 
..glpIMlsnotanected by the proportion ol ash, a tact also paiticolarly netie^ 
/;^ 1 aWw'a aoalyios of coal from the Karagjmi held—J. If, R. 




;soorces :0f- cdA?, safmo ,■;&> 

'lies bsunediatdy to tbowestof Bokaroand Ram|;arfafidds,9i»y 
divided bv a strip of basement gneiss into North Kaiai^tsa . 
■‘and South Karanpura areas, Hughes computes in the northent 
lea 250 sq. miles, with 35 ft, of coal and a content of 8,750 * 
niiiion tons, and in the simthern ,'irea, say, 15 sq. miles, with 
jt» ft. of coal, representing 75 million tons. The actual quantity 
»l coal is probably imnh greater, 

A few occurrences only of igneous intrusion arc observable, 
ind the fault common to the soutliern margin of the fields to 
the cast, is here allno^t the only otie indicated. The better 
seams assay: Vol.itile, >7-0 , (14-5 , .\di. 8-5 [35/p, 57]. 

Chope |3oj and llltiin |55j I In se two small fields lie north 
of Kalanpura, and contain coal onl\’ lit for use in local brick and 
lime kilns, 

Awunga [31) |.Vo, 17 on Map],- Si,\ miles west of Kalanpura 
field; area, 58,1 sq, miles. Seams m the Barakar beds are 
numerous and sometimes very thick, but only three merit 
attention. The qn.ility of the coal is inferior, as indicated in 
the following an.iltsis, ,\loistnre, ti-y, Volatile, 29-2; F,C,, 
36-5; Ash, .7'5 ;3i;p. in], 

llutar [31J |,\o. 1; on Mipl. This field lies on the Koel 
, river, about 12 miles west of .•\munga, Barakar beds cover 
57 sej, miles, and cont.iin three workable seams measuring 8 ft., 

8 ft., and 13 ft. 8 in., but the extent of these i.s unproved, and 
an estimate of quantity c.mnot be made. A composite assay 
of eight samples was: Moisture. 5-95, \'ol. matter, 28-00; 
Fixed Carbon, 53-35 ; .\sh. 10-70. 

DaltoHgnnj [l).|] [No. 18 on Map], This field is situated oa 
the Koel and ,'\manat rivers from 16 to 20 miles north oif the, 
Hutar field. Coal-bearing Baiakar beds are found over 36 sq. 
miles, and boring made by the Public Works Department in, 
1891 indicates the existence of two seams over most of this aresk 
But these appi-ar to be of economic value only over l sq. 
to the east of Rajhara, where it is estimated that there ms^^5 
9,090,000 tons of coal. The analyses usually quoted, 

Ctom borehole samples made at that date, are open to qaest^'j 
and, since the average annual output from 1909 to 1916.'fir 
80,000 tons, it may be assumed that the cod is of a 



C^Mlrot IndU 


Rewtth ^itUt 

ISh^MiU [No. 19 on Map^- This is the most northerti fwJil 
i^tiw^vuice. Coal was discovered lU'.ir Kota by Wroughton . 
la 1S4O. and was heinR mimil in 1X55 7 when Roberts (tod 
Siaith reported on the fn.Ul. Smith records a 6 ft. seam 6 ; 
mfles S.W. of Kota, and ,1 at ft. seam about u miles fuithtf !, 
west. Oldham’s party <ui v( u il tlie Rewali di'.lnct in 1895-^, 
bat Griesbach's Notes .tii; on tlie work Rive no further useftd , 
detail than that " tin re is liere .1 larye coal field with an 
Sdiundant supply of 1 o.d " The sure eyed area of I oal-MeasuttS ^^. 
is said to be aoo sip mih s. wh.ii .trea tiiay he eoal-bcaring was ? 
evidently unknown. 

It is intercstitif; to note th.it in the Talchir hoii/on striated 
polished Irmihh rs wete olwi rved in ih' Rlai t.d beds, and 
that in the Damuda me.isnies (;/(osy/>h'M\ att.aehed to the ‘. 
rootstock Vrriihiiiitii wei.- found. <■,' 

Sohagfrur [No jo on M.ip' - 'fins tiild has an area of I,6oo ' 
sq. iniles, It is char.e toiued h\ the ROMt latiial extent of . 
the coal-seams, their nearly Iiori/.oiit.d po-uioii at a shallow, 
depth, their small niiiiiher and iiiodei.ite thkkinss. A detailed’’ 
gccount of tlie held hy lliialii - jt' p i;;', was published i», 
.1^3. The most important se.im is disnihid as about 5 it.so 
jthick, and was traced from near IkiiRaon for 10 miles along it*', 
iputcrop. Reader, in Kioo, found it r.inRiiiR from 4 ft. 8in. 

I3J ft. thick between BaReh.i stieani and the Son rivet. 
j'Seams of moderate thickm -s and hot (pialitv are exposed at‘ 
iM^dnah. Bhalmuri and Saho. .Avciaye analysis: Water^ 

; Vol. matter, afi-o , I'.t'., 5.S , Asli, 1^-3. No estimate of * 
c|bs coal reserves has Ken made. 

mil** westward from the most westeily piint of this field,' • 
ctiiip^beaTilig Barakar rocks arc apam cxjiosi.’d in the Jobilla, 
1^4 43 mile* W.N.W, from the same point is Uroaria fitldv 
IjSorar field 4 miles to the north. To judge from Hugbwnj- 
di''til|6*e are extensions and the western limits of Sohajg^ltfh 
u^sqwiated from the latter by intervening country cov<^ : 

' n tecent measures. But Hughes docs not expteii 'idlj; 



c^ioji on this point. Metajnor^i^‘,nf 

sioos of trap to rock, indistinguishable in hand5p^dia!ii^|#!j^ 

ordinary granite, was observed west of the town of.St 9 iia^\l:r^' 

JohiUa [56].—Area, iij sq. miles; two seams, rMpectiVi^y 
17 ft. and 6 ft. Analysis: Vol. matter, 34-85; F.C., 54-43; A^, 
10-72. Hughes hazards the estimate that within a depth of 
500 ft. there arc at least 100 million tons of coal. The mining 
rights are under the direction of the Rewah Durbar [ 35 /p.7^. 

Umaria [No. 21 on ,Map],--Area of exposed Coal-Measures, 
6 sq. miles; six seams, four being worked; thickness from 3 ft. 
to 12 ft. L?5/p. yb). Coal, non-coking; analysis: Moisture, 5-46; 
Vol. matter, iq-yr, F.C., bb-yi. Ash, 8-12 (Hughes). Coal 
reserves to 500 ft. deeii. 55 million tons. Since 1900 the 
working of the coal field has been under the direction of the 
Rewah Durbar. In ipi.'f the output of the State was 199,975 
tons [35/p. 78]. 

Korar [56] [No. 21 on Map].- Situation, 4 miles north of 
Umaria field, of which it is jirobably a continuation; area, 
9J sq. miles; four seams proved at a shallow depth, varying in 
thickness from 4 to 8 ft. No reliable analy.sis is available, and 
the possible quantity of coal cannot be estimated. 

Central Provinces 

Extending south-westerly from the western end of the 
Rmiganj-IIiitiir line of coal-fields there are Ramkola-Tatapani, 
Bisrarapur, Jhilmilli, Lakhanpur, Kampur (Sarguja), and 
Korba coal-fields. The coal occurs in Barakar beds. 

Sarguja Stale - . 

Ramkola-Talafiani [47] [No. 22 on Map].—Area is 100 SJ. 
miles, with probable considerable extension under upper Gohd' 

, wana rocks. The measures are much faulted and inttud^ 
j-With trap as sheets and dykes. There are several seams, 

'IpW of economic thickness or quality. The best, on the Mbinii 
iiyar, pan be traced for more than a mile, and varies 
i'3 It 6 in. to 7 ft. 9 in. The quantity and quality of tW,p^ 
[J^erally are unproved, and the isolation of the field MeiliMlill 
eariv develooment. 



** on' mpl.-^Wi®!«,';.»&w 
>KiP^. a^ difficult of access; am, 400 sq. oUles. 

mostly horiionta! and free from faults. The seaufi,:; 
samerous, but thin, so far as known, and boring is neces- 
-3%. Analyses given by Ball are : 


Scan a. 

Miusluif. VtiJdtllP. P.C. 

Mk, 

Bi^ ftn4 Pat&ng rivon 
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5'4 

lltltti) ffiad Uitoun rntn . 

ite! .It) 4**-‘ 
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Jlnlmilli 

JhiltniUi [56,'p. bp No. iz ini M.ijii l ies due west of BIs- 
rampur field; aria, .ji sij. Balls dna iiption, quoted 

byHughes,is baM dun a Iniiiu d examination, and only indicate* 
♦fig existence of eo.il, A tinn seam is said to occur In the 
Talchir beds [35 p. 


.s.O'i.'Hia and liilailnii 

Lakhamlnir ',5 p. •''i .!,! on Mapj. Is south of BU* 

rampur, partly in Saiatnia and panlv in Bilaspnr; .area, accord* 
Ing to Ula Him l.al 70 , is i.pi s<|. miles Coal from several 
Outcrops from 3 to n ft tliiik, conlains lioin 5 to 28 per cent, 
of ash. and is mm-cokinu’. A typical s.miple bad 13 per cent. . 
ash. .. '' 

(Sargnja) iNo. 23 on Mapl Iks smith of Lakhait* 
pur; estimated area, 70 sq. mibs. B.ill described the field' 
■‘to iMa [33]. and Lala Hira Lai 71' l it. r mentioned numerous. 

S butcrops from 2 to 7 ft. thick, llie ash content is from 12 tO 
aS'per cent., but that of I seam of 5 ft , a mile east of Bhahue, 

'• to reported as le.ss than .) per rent. 

.The following small coal-liehls adjoining the foregoing hav».,,‘ 
s.ltoed described by Lala Hira l.al in .\I8 reports 1885-b. but ■ 
|P ^4| qsarenrly of little value. They are Bansar, PanchbhaiUi, y- 
l^iitegar, Damhamtinda. 

..».. .,33 

[No. 24 on Map].—In Chattisgarh Division, south'r^ v. 

300 sq- roiles [68/p. 95], A ieajiy ■ 
near Korba, was described by Btonford 


Chattisgarh Division 



BOtiitg by King in 1886 showed this seam to 

^id not disclose any large quantity of good coal els6^|i^^|Wi,; 

King statra that Hira Lai found one seam, 5 ft. 3 in. 

7 per cent, of ash, on Aharan river, near Sumedha. Thel^fle 
kir coal-bearing beds, either exposed or covered by youajgdlr 
rocks, extend in tliis division to the south-east thrm^ tl^ 
Hand river and Ranipur (Ball's Raigarh-Hingir field) fi^dsHo 
the Ib river, a total distance of too miles. Hand river coal js 
very inferior. 

Rampur (Raigarh-llingir) [No. 24 on Map].—^This fidd 
lies partly in Bihar and ()rissa, and has an area of 300 or 400 sq. 
•miles. Boring, conducted by King [62] between 1884 and 
1886, proved numerous seams, with 30 per cent, or more of ash. 
Subsequent boring, advised by Reader [81] in 1900, disclosed 
workable coal, and mining was begun in 1909. The oqtput 
in 1918 is given as 51,036 tuns. 


Korea Slate 

Lying between Jhilmilli on the cast and Sohagpur on the 
west, this hilly and r.ithcr inaccessible state has been partially 
examined by Hughes [sb/p. 202] and by I'erraor [43]. It 
possesses four separate coal areas, viz. Senhat, Jhagrakhand, 

' Kurasia and Koreagarh. 

Sanhai [No. 25 on Map]. This is the most northern and the 
largest field, 30 miles long from east to west and 8 to 12 mflex 
wide, comprising 330 sq. miles. It is traversed by the head¬ 
waters of the Hasdo (Hestho) river. Two scams of vudue 
occur, with an average dip of 10° to 12° to the north. The 
Ipwer is valueless in its western half, but from 4 to 9 ft. Udidt,- 
’.bver a length of 16 miles in its eastern portion, and has thd; 
, following variable composition: Moisture, 3'l8 to 8-20; Vdlahtt^ 
26-90 to 29-50 ; F.C., 37-60 to 50-46 ; Ash, 15-38 to 32 -^‘;’ 4 <t| 
, "The upper seam is of value only towards the west, and 
from 3 ft, 6 in. to 9 ft. 9 in. in thickness. It assa5ts: 
to 5-71; Volatile, 21-06 to 26-33; F.C., 36-82 to j 
: Ash, 22-98 to 36-68. .. 

: 1. Kurasia [No. 25 on Map].—This field lies 5 miles! 

•fSanhat field; its area is 48 sq. miles, and is divided 



Citbairl' porU^ In thb^fonm, '^•' 

11^ noted, of wbkh the third, in descending tnm,/ 
(dtofibft seam from i ft. to 8{ ft. thick, and possibly aven^f! 
5 |t otto 4 sq. milts, ft as-says: Moisture. 7-51 to 10^4^; 
^^tUe, 30*12 to 31-32 . F.('., to 40'88 ; Ash, 9*32 to 13 * 84 . 

Tte fourth horiron at one Incaluv has a st'.im llj ft. thick, 
and the filth at another ha'ality has a seam 8 ft. thick. The' 
qoadty is good, an.) fmtln r invi sticatuni is desirable. 

" In Chirmiri area, seven seams, a.cjtn ftatmg ;(> ft. of coal in a 
total thickness «f 48 ti., aie found at Karat Khoh waterfall. 
The two lowest seams tiie eat It 12 ft. thiek, .ind ate separated 
by I ft. of shale. The mean fomi>ositioii is Moisture, J'f i 
Volatile, 29'i, F.C., .si i . .\sli. 12-0. 1 tie mal thins out rapicUy 

in all directions, but possibly from i to 2 stp miles may cany 
coat at least 10 ft. tlikk, yielding about n million ton* pef ' 
square mile. 

Jhakra-klianJ [No. 2,5 on Map',, t'o.il 5 ft, thiek, and of good. 

quality, is said to ocem h. n-l yo p. iiiSJ. 

Koreagarh [No. 25 on M.i]),. In KoieaK.iih, I'ermor repoito 
" three e.\posures, with llm knesas \arvini; from ,] to 5 ft., with 
intervening bands oi stone." The deseription is obscure. 


Sjljtiiiii 

The Satpura basin begins about 60 miles W.S.W. of Jatetlpul, 
find lies south of the Nerb.ida river, ft* estimated minimooi 
area b 2,000 sq. miles, but much of the smfare is occupied by 
mdu more recent than the Coal-Measines. wliieb arc defirutely 
^ved only at intervals. The chief loralilies arc : Mohpaoi, 
Sfatipnr (Bctul) and Chhindwara. 

i 26 on Map], ■ Situation, on Ihcnrrrthof theS»t» 

puia Mil ranges; .area of exposed <-oal-.\feasurcs (Barakai),) 
4^,2eq. mile, but south, east and we,st these measures continttn' 
younger rocks, and to the north beneath Nerbada aifuf 
'■ Ball and Simpson [35/p. 92] refer to four seams rang^! 
43 ft. in thickness ; on th" other hand. La Totl^|t, 
i JOO] mentions four scams ranging from 2| to lO ft., ati^ 
most recent exploration proves' ' an aggregate thi<dcitt|li| 
a considerable area." The estimated worktdiilt^; 



coal is 8 million tons which further exploration’may coiMkla^; 
aMy increase. Recent analyses give; Moisture, 
matter, 24-26; F.C., 48-71; Ash, 24-01; Sulphur, O-50. ' 

G.I.P. Railway exploits the field, and in 1918 pi^cioi^' 
78,702 tons. ■ /'i- 

Shaptir [No. 27 on Map].—Situation, 60 miles S.W. of 
pani, on thcTawaiivcr, between iletiil and Hoshangabai; 
of exposed llarakar measures, 2b sq. miles. H. B. MedHcott 
in 1875 [76] recorded a number of fairly promising outcrops, but 
subsequent boring failed to prove any coal of value [35/p. 9^. 

Chhindwarii (I’encb Valley) jXo. 27 on Map].—This field 
occurs as a narrow belt lying east and west on the south of 
Satpura range on the Tawa, K.mban and Bench rivers, and 
covers loos(|. miles. li. J. Jones [boj recognized five distiAct 
coal areas: 

1. Sirgorii : area, i sq. mile ; one seam proved, 5 ft. thick, 
assaying: Moistmeaml Vol. matter, 28-0 ; F.C.,6l-6; Ash, IO-4. 

2. RarAw (I’eneli Valley); area, 7-4 sq. miles; three workable 
seams, 7I ft., 5 ft., and 5 ft. ; estimated available coal, loO 
million tons; compositioir: Water and Vol. matter, 22-8; 
F.C., 53-5 : Ash, 23-b [,i5/p. 05 ]. 

3. //(Hg/rtdcii ; area, s(|. miles; one seam from 2 to ■ 
5 ft. thick, exposed and said to be of good quality. 

4. Kiinhiin ; area. 12 sq. miles; several seams, from 5 to loft. ■ 
thick, exiKised : otie at Datba assayed : Water, 5-34; Vcd., 
matter, 28-ib; l-'.C., 48-58. Ash. 17-72, but other sampltW;' 
gave up to 46 per cent, of ash. 

5. Tail'd; area, 70 sq. miles, partly in the Betul district J J 
outcrops are few, but a seam of 7 ft, and another of 11 ft. occur>- 
two samples assayed : Water, 3-05 ; Vol. matter, 26-20; 

51-90; Ash, 18-85. ' 

The output from the Pencil Valiev in 1918 was 267,303 toOk *;■ 

Chanda District, Wiirdha Valley 

The coal-fields of this district, with the exception of 
Be ailong the valley of the Wardha river for a distance 
They consist of Banda. Warora, Ghugus, Wun with 
piu^oli, Sasti and Ballarpar, and Paoni [57].. The 



tbkimess ^ contidttfd :| 

■' '■ '' .. 

) ;&««<«»’ {No. 28 on Map].— Situation, 50 miles S. by E. o| 
ilfitgpur and 30 milc« X.E. of Warom; area of coal-betttinjj- 
Bowikarrocks, 6sq.milt:?. TlireeM-amsocmr, withamoximunt 
1(t^^ckness of ^Sft. (Hall .m<l simpMai, p. ()«). Boring proved \ 
Ijf aggregate lllickIK■^^ of 17 ft. over i sip mile [t>8/p. 9^]- 
Quality is similar to that of Waiora. 

Wttfora INo. 20 on Map Mtoaiion m Wanllia valley, 63 
idles south of Nagpur ; ai(a. ;-q iiiili with .'o million tonsrd," 
available coal [57]. Oiio 1.'11. .uul on, 15 ft M-ain occur. Tbe 
coal is friable and iiifi nm lo ili.u ol Kamg.uij, containing an,' 
excess of moisture and siilplnir. l in^ Irom spontaneous 
combustion are said to h.ivr c.itNid the In^s of 70 per cent, 
of the coal [41^. .lud puiupiiig ch.uges w ic lic.ivy. A scriOttS 


Sub^dence in iqoo linally led to the closini; of iho collieries and i 
a transference <>f oj). rations lit Ball.upiir ,ttS p. qOj. About' ■ 
3 million tons of coal in ,ill have In. n piodut cd i'woanalyse*., 
gave; Moisture. 117a, Vol, -’o'.;;; I'.f ., ■).>'8o; Sulphitri.. 
X‘55; Ash. i.t'f'o. 

Ghugux [No. Ji) on Map\ -S. of W'.iior.i; area. 3 sq. miles; 
seam, 32 ft. thick, ikpili to top 74 It.; ('oinposition : Vol. 
matter, 33-40, I d 4V'>i : .\di, ao-oo. l.stiinated available C' 
coal, qo million tons 57 p. ij. -k little umI was won here in 
.the early seventies. 

Witn. —N.W. (iliugus: .uca of proh.iblv productive coal 
lands, according to Hall and Siniitson 33 p. Si)i, i, Ko sq. miles, 
containing 2,100 million ions; ipi.intity piovcd lu tween Wun 
ilitd Papur, 105 million ton.s; coal thickni ss, 15 ft, AhO ■ 


pnantity proved between Jtm.ar:i and tlndioli. 150 million; 
l^nis; coal thickness, .>0 ft. Composiiion Vol, matter, lyd;,’ 
ite., 63-9: Ash. 16-7. ■ 


mr.—^ miles S.S.K, of (diandlia ; chiefly on tlm ; 
ibad side of the Wardlia river ; arc a proved by bwiag,*^ 
miles; thickness of workable coal, aci ft. On stoppage 
(see above) a colliery was started ; production 
* 86,261 tons. Composition ; Water, 12-30 , Vol. matt». ' 


I .., — . . .... . 

|i;F.C., 45-34: Ash, 11-27 flat Touche) [68/p. 96]. 



SOURCES OF COAE St^^s 
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Rajputana 

i, Bikaner [No. 30 on Map].—The only known coal of 
, putana is of lower Tertiary age (Eocene), and was discover ^'4 
during the sinking of a well, ij miles S.W. of Palana [68/p. llfJi'V 
■ It lies imincfliattiy beneath niiinmulitic limestone at a dep^h ^4 
3 X 2 ft., is persistent over a eon^i^ie^able area, and varies .{ft 
'thickness from j to .;o (t. The mal is .i resinous, woody lignite ■ 
' of a brown-bl.irk rolonr, .ind is li.il)le to rapid disintegration arid 
spontaneous comttiisUon. 'i he moisture can be reduced by a 
special process of biii|netling iles< ribed by W. H. Phillips [80], 
as indicated by the fullowmg analyses : 



K tw 

Ciul. 

Uflijuelte No. i. 

firiqtiettt tfo. t. 

Mointurc 


■.)0 

I 4 ..H 4 

9'5* 

Vuiatito 

F.C. 


]f. 


44*36 

aS'So 

A$h 



5:i 

7-5* 


The apparent alter.ition in the ratio of volatile matter to 
fixed carbon is notice,dde. buiiher interesting notes on the 
subject of briipielting aie given by E. 11 . Robertson [82], and 
reference to the tie.itnunit of lignite is m.ide under " Canada,” 

p. 103. 

The output declined from 45.078 tons in 1904 to 11,334 hi 
1918. As the measures arc overlaid by a sandy plain the COal 
reserves can bo detorminod only by boring. 


Punjab 

The coal deposits of this province are unfortunately few and 
VIm' between, of scant development, and of generally poor 
‘ quality. The need of coal in the arid and treeless <&tricts 
-Mere they arc found, alone gives them the little importancs 
/.Iheyjwsscss. The coal of economic value is chiefly of Tertiarji 
! 'ago- (Eocene, Laki division); a little Jurassic Coal is fothl^ 
occurs in the following localities; ; j 

l . Jhtltim (Salt Range) [No. 31 on Map].—At Bhagatfs^ 
K^], at the eastern end of the range, a colliery worked hyj^ 
5North-Western I Railway Co., produced 13,145 tons, ^ ^#?]p 
* 1S99-1900, owing to the inferior quality of the coal, opet^(|^|^ 
discontinued; at Dandot [35/p. no], rq 



i»'[68/p; b^tm^ 

^-T .mnmpaAy worked mines from 1884 to igtjt. tS*. 
' jjittjlitfdWined from 92,000 tons in 1897 to 30,000 tons in 
• con tractors in 1916 produced 44,944 ‘ons. The coal ii 
f ftiable, much-jointed lignite. 

'^takpur (Salt Range) [No. ,U on Map].-Jhakar Krt 
(88/p. III]. The coal here, as in Jhohim, occurs in shales MOj 
Mndstones, beneath numniulitii. (liocone) limostonc, as lentk, 
eular beds separated laterally by wide intervals of barren: 
ground. TltC average thickness td seam is about 3 ft. 

MiaHwali [No. 32 on Map . Isa Khal, wi'st of the Indus. 
Simpson [86] surveyed this held in 1904. and described three 
areas: 

(«) Kahbagh : Jurassic measures, with 3 seams possibly 
containing 80,000 tons. 

(6) Kuch : Jurassic measures, containing .dioiit 14,000 tons 
in two seams, too thin to be protilably woiked. 

(c) Malta KIkI : Tertiary measures, .dong the .Maidan range, 
containing possibly 500,000 tons above free drainage level. 

The coal production of the I'unj.di in ii)i8 was 50,658 tons, 
of which the bulk was from the Jlielum area. 

Norih-tVcsl Frontier Province [()8,'p. 107] 

Indications of coal occur in Har.ara (Dore River), also near 
kohat, in the Sherani Hills, and in Wa?aristan, but no coal of 
4value has been found. 

• Kashmir 

’ T^ Jammu coal-fields [No. 33 on Map], in the south 
; JJjlahmir, lie within 35 miles of the Punjab frontier. They ar« 
’'fld'Tertiary age, and were examined in 1904 by Simpson [87], 
has described the areas knowm as the I.adda, Sangar Marg, 
i^WW^a, Siro Valley, Kalakot and Lodhra coal-fields. 

:? V.'lkuSe’fields, Mchowgala. Kalakot and Lodhra are valuO- 
' "" , Valley has coal of fair quality in two seams 6010 

, thick, lying at an easy angle, containing possibly 
7't<HB. Ladda and Sangar .Marg arc portions of the 
ated by the Chenab river, but, according to Simpson, 




sdtmcfes OF 

^the only workable part is in Ladda, between 
Anji river, a length of lo miles. Here the single seam, va<yi^' 
in thickness from nothing to 20 ft., and averaging jr 
may contain i| million tons, with a possible addition of ab^‘ 
4 million tons. " , if 

Analyses of I.adila roal. with a few exceptions, show dn 
abnormal percentage of ,isli, and frequently over 5 per cent^ 
of sulphur. On areonnt <pf tl]ts.e features Simpson suggests 
that washing and bii(|iu ttmg the coal would be necessary. .■ 


Ilydcriihiul 

I'nmhitii -Ciodaraii Vullcx [61] 


Ball and SinipMin i.j.s/p. (i.sj ami l.a Tone,he [68/p. 103] de¬ 
scribe eleven Mii.dl ileiai licd co.il-bearing areas of Barakar 
rocks tn thi.-. piovime. King'i. nieimitr, though thirty-eight 
years old, best dcM'iibes the geological feattircs of the district.. 
Beginning at Hall.irpui of the W.irdha Kiver field and going 
southward we lind the following co.d areas : Sasti, Antargoan, 
Aksapur, landni, Chimn, Kain.iram, Bandalla, Singareni, 
Ktmnegiri, l.ing.dla ,md M.id.iv,11,1111. 

(a) Siisli iN'o. 54 on M.ipj. -A continuation westward of 
.the Ballarpur field of the W'.irdha Valley already referred to 
[ 35 /p. 9”]- ^e.ini of 50 ft., comiiosed partly of good 
coal and proveil o\er an .iiea of it sq. mUes, may contain 
30 million tons. 


(6) Antiiri^oiiii ;No. 54 on .M.ip], south of Lathi Ghat on 
Wardha river, contains ,i seam, with 5 ft. 3 in. of coal, 
at the outcrop, h.is 20 per cent, of ash and 8-7 of moisture. < 
fe) Aksapur [No. 34 on .M.tp], a small exposure of Bartdcwr 
• rocks on the Jangaon river, in which coal has not 


; found [61/p. 180J. 

Tandur \ No. 34 on Map].—A seam, 15 ft. thick at Vtm 
■■jjijii, but of vaiying thickness down to 9 ft., was trac^^ 
.‘•Rugliesfor 7 miles to the Ciuloti river. Analysis: VoL'mi^j^ 
4Sf2; F.C., 45-6: Ash. 12-2 (Water, 9-4). ' 

1, («) Chinitr [No. 34 on Map] consists of a narrow bilt 
^ beds,, without visible outcrops of coal, between 

•".’nt, 



river near the mouth ol its tribhtafy, 
j^^jpali stream [58]. ' . t' 

, U) Kanuiram [No. 35 on Map], an area of 156 acres, with #“ 
$ ft. and a 9 ft. seam of good coal, estimated to contain 130,ooo*; 
tons. 

f .(j) Bandalla (Allajialli) ^No. 35 on .Map]. On tlie Kuraer* 
sani river, an outcrop of coal, (1 ft. thick, is u terrod to by King, 
and Blanford, in 1871, noted fiagmonts of coal .> > miles furthet ; 
down the river at All.ip.iUi, pioliably derixed frotn an outcrop 
of the seam. 

(A) Siitgarcni [No. 3(1 on Mai'i. -I'mir Mams in descending 
order, measuring. rcs]><( tivcly, 30 to 30 ft,. ()], ft., 45 ft., and 
3I to 7 ft., were provi’d by hoiing. I'lii' lliick seam consists 
of alternating bands of coal and shale, and parts arc said to be - 
workable, but the fourth scant, ktiown as the King seam, only 
has been worked. In the l.itter. baiM' estini.iled a rpiantity of- 
36 million tons [84/p. 53J J. I'. Kirknp has described the 
colliery operations [63]. 

The output in igiS was I’.i't.i.;') long tons. Analyses arc: 


Thick seam ... — ii xc IJ'OO 

King's seam . y-U'i 5^'-5o *0'65 , 

(t) Kunnegin [No. 35 on Map].- A small jtatch of Barakar 
rocks without visible coal. 

(7) Lingatla [No. 37 on Map),- Blanford [30] records the 
finding of a 5-ft. scam in tlie bed of tlie Gothtvari river, and two, 
thinseams in the banks. Boring here tind on the western side, 
tdt the river appear to have proved no cotil of value, but in 
'1891 a seam, with 45 ft. of coal, issaid t<i have been struck at a 
. depth of II ft. on the British side, and 70 tons of good coal were; 
‘‘taiised. 

;\k) Maiavaram [No. 37 on Map].-A small field lying on 
^es of the Godavari below Bhadrachellam. On the 
‘^fWtwdtad side boring disclosed 3 scams, of which one at 247 
ft. thick, and another at 272 ft. xvas 6 ft. In 
Siam of fine quality was reported to be struck on.ttfi 
ypi^ride, and to contain about 24 million tons of coal. ’ -twi 
■mMan we supposed to be coal-bearing [35/p. 96]. ": 



^BWi^r$<M3RCS8''ori(^ 
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Madras 

Godavari Valley 

Kamthi rocks occur extensively in this valley, but the 
lying Barakar beds, with coal outcrops, are found in the 
Presidency only at Bcddadanol and Madavaram (or 
cberla). To what extent the Coal-Measures may contintief 
beneath the Kamthi strata is ipiite unknown. ' 

Beddadanol [No. jy on Map].- Four scams of coal and coaly 
shale passed through in boring are so high in ash as to be quite 
valueless. 

Madavaram. (See Hyderabad, p. (15.) 

Burma 

Thin lenticular strings of poor coal, referred to the Carboni* 
ferous period, occur in the Tennasserim valley ; with this excep¬ 
tion, the coals of Bninia are of Tertiary age. These Tertiary 
coals arc lignitic in char.u ter, more or less hydrous, and poor 
. in quality. With a few exceptions the seams are thin, and the 
quantity of available coal is small. These features limil its 
», application strictly to local use.' References to the individual 
; .occurrences are made by Hall and Simpson [35] and La Touche 
[67], who append a bibliography of the various reports on the 
fidds. 

AFRICA 

' ^.Kenia, Tanganyika ri'miiroKY and Somaliland (see p. 158)? 
V-, Nyas.yland I 

:,y. The coal of Nyasaland, which was discovered during .the,; 

‘ 'course of a mineral survey carried out in co-operation vrith, 
'.' the Imperial Institute, occurs in rocks of the Karroo lorOAtc 
#' tioO distinguished by examples of Glossoptcris and other 
hbnractetistic of that formation [92]. These rocks are 

( cc i& Hsipau State of Northern Shan States, considerable de{(eiftt||i^ 

coal occur. At a point 1 .so miles east of Mandalay and JO aSmve&, 
i|,r<itd^<^oeseborder a coal-seam, 11 It. thick without parting, isbeiagjep^H^ 
f at Nainiua by the Bnnna Corporation. The seam dips at 45* at tlli.wtfs 
but gradually assumes a less angle as it is followed dosntr iFjiWOTr 
Moiltiire. i 4 ; Vol. matter. 33; Fixed C., 48; Ash, 3. • " 



j”t^V-ti^«ry.' Md in' '^e «di»w» 
i |^ ^if ^ n-^^ Shira river and the Portuguese border. J v- /? 
Jin tKenorthern district the Mount Waller area has outcrop, 
rf'.a and a 5-ft. seam yielding excellent caking coa^ v. 
iVnidyses made at the Imperial Instiluto showed : Vol. mat./. 
jta* 8 b to ad'ii: F.C,, 56 - 1)2 to (>f)7j; Mois,, i-or to i’ 30 I 
teh, 8«I5 to 17-98; S., 0-59 to 0 64 ; Cal,, 6,814 t® 7 - 98 *-, 
It is sufficient to say at present that tlie coals of NyasS- , 
[and, with the exception of that of Mount Waller, are , 
varied in quality and generally very high in ash, and that, 
the seams, so far as known, are few and comparatively 

thin [91]. 

l\llOllFSI.\ 

The coal of Rhodesia oci ms in the Karroo formation, chiefly 
to the basin of the Zamhesi river, and to a snndl extent in 
the valley of the Limpopo, near 1 uli, and of the Sabi to the 
south-east of Vntoria. 

Very little exploratory work has y. t been carried out, and 
active mining has hitherto been confined to the Wankic coal-' 
field at a point on the railwtiy 21 z miles iiortli-west of Bulawayo 
rmd 68 miles south-east of Victoria halls. 

But the needs of Ma'-hoiiahind must before long be satisfied 
^ (he extension of the railway system to the north-west of 
Salisbury into the coal-bearing ground in that direction. 

’ The coal-seams worked at Wankie collieiy range from 6 to 
I9|ft. in thickness, tending to thicken towards the west, and it 
to Stated that 4 miles west of the colliery the seam was found 
'to be, 28 ft. thick. To the north-west the (. oal-Mcasures are 
.iltobwn down by the N.E.-S.W. Ueka fault to a depth esti-' 
'iQ&tedby G. W. Lamplugh to be not less than 2,000 ft., and are 
Itoitoen beneath the basalts over which the Zambesi plunges 
Victoria Falls, An analysis of Wankie coal te as 
• -Moisture, 0-71; Vol., 21-51, I-.C., 64-11; Ash, II-OS; 
' u-frz. Evaporative power is about 13. 

Bi Maufe [103A] estimates the coal reserves to be: 


K*ierv« 

A* ?-• ’ t ‘. 


about <f2o tnilUoa toot 

970 » « 
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Union of Sooth Africa • > , . 

• The coals of South Africa occur in the Karroo System, 
comprises rocks that are regarded as ranging in age',fr(Wft 
Upper Carboniferoiis to Jurassic. The following seqneotie 
represents the complete development of the series and the 
beds, but it is doubtful if they have been deposited in thdir 


entirety in any one spot: 


Karroo System 


6eri«. 

IV-rlA. 

Type J wiiU. 


rUrikkonsI'iii n Ni'ilcunicti 

] 

Stomberg 1 

1 (,'avu ^fiiuKitjiU" 

Kfd littls 

lVinos.Turs > 

DfinoNaur-H J 

1 

Ik'ils 

riiiiinfrl.lui 


fUpptT (liur^luTHilorp lk*tl-») 

C \ iit>ua.i(Im'< 

B^ufort 1 


I vstrosaurus i 


[irfjurr 

I'aruiasatirus 1 

Ecca j 

(Ut.por ^ t 

1 Multlli* “ Co.il Muasuros " t 

Gltissoptcris 
plants 1 

llAiwtT (l^u'lfrtn.intzburg 

1 

1 Sh.ilfH) 

Arch.'ti'uichus I 

Dwyka j 

I'UjUM'r Sli.ilcN 

Mesosauriis f ] 

(d.ui.J C itiiidiiiiicnklo 

CrangainupUTis 


[Liuit Shalt s 

riiyJlothcca J 


Feilcxl 

Jurassic 
RhxUc * 
Triassic 
Upper Permian 

I/)wer 

Permian 

Upper 

Carboniferomi 


• Some gwloi'ists im lu.!«' Kli.Hit tit tli»- Tn.i"if , (itliers in the Jurassic* 

f In l^razU i\tesoMiutu> otiurs alntvo (il«\ 5 opteri'i. 


There has been niiicli (li’'er.-.ily of opinion in regard to the 
separation of the lieca from the Dwjka Series, but the table 
may be taken as fairly reproMUiting the result of most recent 
research. There are tidmitterl dilticultics in correlating the 
South Africa series with those of Europe, and the measures 
ekssified as Upper C.irboniferoiis [to.'/]). zj6] and Permian 
dtare with their equivalents in Australia, India and South 
America, the uncertainty that has led to the use of the terth 
" Permo-Carboniferou.s " in reference to them. 

The Karroo formation is most folly developed in Cape 
Province, where the ina.ximum aggregate thickness is not 
than ip.rXM) ft. [ioz,fp. iby], including the volcanic beds. 
ijs a continuous thinning out of the component formatloj0{i^ 
,:.jj*8Sing northward and eastward from Cape Province andMf|^' 
■towaids the central portions of the Transvaal, where'in ;|fe 
Wtbink coal-field the average thickness, exclusive. 

'facial conglomerate [99/p. 22] is only about 200 H; 
'Ottdiately east of Johannesburg even less. 




jilli teenitM to keep this point in mind [iot]. ' 'v 
TtsnarJcable feature of the system is the Dwyka or Gladsl 
lii^ometate, the product of a period of extreme cold. It 
tretehes over immense areas of South Africa, eitlier as the 


tirfoce rock or overlaid by voun,i;er members of the system, 
wo*tbirds of Cape Province, larf;e portions of the Orange Free 
it%tc, the Transvaal and Natal, and a small portion ot 



Sotithom Rhodesia being occupii'd by rocks of the Karroo 

^flteiQ. 

iiTlteonly workable coal of Cape Province is found in a clearly 
position, that is, in the Moltcno bills of the Stormberg 
wStdtrid' is referred to Rhsetic age. 1 bin and unworkable, 
occur in the Lower beds of the Beaufort Series, 
;jD0als of the more northern regions in Natal, Zululand, 
Free State and the Transvaal occupy a more debat- 
They have been variously referred to the Storm- 
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berg, the Beaufort, the Ecca ana the 
recent researches of Du Toit [94] and others to trae^^^. 
formations from their points of fullest developinMit.fc-^j|#i 
toovince, northward through Natal, leave little doubt that 
belong to the Middle beds of the Ecca Scries,iwith the excep^ictit. 
of certain occurrences of outlying districts where coal of 
Lower beds of tlio Beaufort Series is developed. 


Vafic 0/ Good Hope 


The coal-seams are found in the Molteno-beds [No. I on.. 
Map] of tlic Stoimberg district, about 130 miles N.N.W. from 
East London [loj/p. 4(')4l [q()]. Thioe workable scams occur,^ 
the lowest being tlie Imlwc iCiim, tlu; second, about 80 ft. 
higher, tlie Gulm icaiii, and tlie third, 300 ft. above the Indwe 
seam, the Mulleno sciim. The layers of coal in any seam 
seldom exceed 12 inches in thickness and alternate with bands 
of black shale. At .Molteno, tor instance, a 6 to 7-ft. seam has 
about 4 ft. of coal. The seams occur more or less as detatched 
areas, between which the coal merges into shale, or has bear 
removed by contemporaneous irosion. Rogers and Du Toit, 
and Schwarz |io>,] adduce the presence of this shaly ad- 
.mixturo as evidence that the vegetable matter was transported 
from a distance, but whether correct or not, the inference^is 
difficult to reconcile with the evidence of “ drift ” origin to the 
case of the singidaily pure coal of the Buller coal-field in New 
Zealand. 

Numerous intrusive dykes and sheets of dolerite have fre^ 
quently produced a coking effect on the coal. This and tlto' 
^high percentage of ash are shown in the official analysis^ttd^' 
.By Rogers and Uu Toit, as under : .oT;- 


lloittuis 
Vol. matter 
Carbou 


Moltmo 

Cyfcrgat. 

InJwe. 

fiAtsboe* 

UU. 

MftUtide. 



*7‘34 

i’45 

a 

10- u 

21^5 

— 

19-16 


51-04 

61-80 

54-92 

47-5$ 

.jN-So 


21-53 

23-90 

a5*fO 

0-7D 

.•48 

— 

0-93 

» M 



100-67 

100-36 

loo-ot; 


ii The amounts sold iniigiS, 1917, and 1918 were, resi^ 
,4*^75*. 8,300 and 4.654 tons {2,000 lb.). la 2^;' 





, ^ APtia; ■ --',-7*1 

^P® Pirovince coal, through absence of Cw-: 
jel&OB, commanded, in 1917. 14/4 051?. per ton at the 
WiA, as against 4/9-32 for Transvaal coal. It is interesting to 
lote that the output per perstm at work in the Trans* 
nud c<al-mine is 6-5 times that in the Cape Ih-ovincc mines, 
l fact chiefly, if not entirely, due to a <iifference in the physical 
lon^tionsof the seams, such as thickness, hardnc,ss and inter- 
nixtureof shale or stone bamls. 

Coal has been found in th<- Prince .\lhert district. A sample 
ixamined at the Imperial Institute conswted o( a friable 
uithracitc containing ; ,\lois., 2 05 ; Vol., S ili; P.C., 88-56 ; 
Ash, 1-23; S., 0-33; Cal., 8,27; 


Xatal 

The chief coal-mining of Natal has for many years centred 
in the Newcastle and Dundee distiicls ,No. z on Map] of Klip 
River county, in the north-western corner of the colony, but in 
the last few years operations have e.stendeil etistward to the 
Vryheid district, and even to the i o.ist.il C(jal-lie-ld of Somkele, 
between St. Lucia Pay and the Umlolusi river. The Coal- 
Measures of these areas may be regarded as tlie soutliern and 
eastern extensions in more or less detaelie-d groups of the Coal- 
Measures occupying extensive areas in the south-eastern 
Transvaal and the north of the Orange Pree State. The 
Somkele field would appear to be the southern end of a narrow 
and remarkable belt of Coal-Measures, wbich dips eastward 
^neath the igneous rocks of the Lebombo Mountains, and 
stretches due north for a distance of 350 miles, through Swazi¬ 
land and Komati Poort to the Shingwidsi river in the north- 
jWtero Transvaal. It has been shown that the Coal-McasureS 
; 5 til Zfilfiland are traceable right up to the border oi the Vryheid 
i^i^ct, and that the relation of the Vryheid beds to the New- 
iCiltifle and Dundee scries is simple [92/p. 54]. 

'.intruave sheets of igneous rock are characteristic of thb 
.Coal-Measures, and have frequently induced an antbra- 
in the coal. But the coal mined is the best in Soutb 
It is an excellent steam coal, and much of it yields- 

Is,--':-* . , 
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agood coke, but it is frequently high insulphur. The 

are analyses of typical coals: = ‘ 


CoUterr. 

Moisture. 

Vol. 

matter. 

Fixed 

Carbon. 

AiA. 

Solptiar. 

Dundee . 

. 

Ib-Gj 

70-53 

8-66 

4*18 

Navigation 

. 0-53 

15-17 

71-59 

11*41 

1-30 


The coal of the Somkcle field is distinctly anthracitic ih 
character. 

Transvaal 


The coal-measiin's occupy extensive, though not altogether 
continuous, areas in tlie south and south-east of the Transvaal 
[No. 3 on Map]. Coal-inining has been chiefly carried on at 
Brakpan and Springs on the I'.ast Kand, V'ereeniging on the 
Vaal river, aiul in tlie Witliank-Middelburg district; but mines 
have also in recent years bi:en opened up on Grootvlei, south¬ 
east of Heidelberg, and at lireyton in the Ermclo-Carolina 
district of the eastern Iransvaal. Of these, the Witbank, 
with tlie innnediateh'-surrounding distiict, is at present the 
largest produrer. 

Transvaal UijOi-vcld CoaT/icl<is.- In the W itbank-Middel- 
burg coal-tieUl tin' i oal-Measures tire, at certain points, separ¬ 
ated from the undei h iii.g I'wykti eon.gloiueiate, with its uneven 
surface contour, by a considerable thickness of shales, sand¬ 
stones, and redisti ihuled coiigloiner.ite, while in the Brakpan 
and Vereeniging fields they he almost on the Dwyka. 

Altliotigh the t'oal Measures ill this field varied greatly in 
thickness through the irregularity of the ,surfacc upon which 
they were laid down, they were apparently continuous, but 
denudation h.is leduced this thickness and even, in places, 
entirely removed the measures, till, in certain cases, isolated 
areas only rem.iin. The following thicknesses of the coal- 
measures above the glacial conglomerate have been observed, 
here and at other parts of the country : “ 


WitK%nk-Mitltlon»iirji. M.ivimum 450 it. . 
Braic()an. I'.u.'it H.inJ .... 

Sprintn. Kast Rand .... 

I^t o< Springs, t'u WUge River . 
tViljocn’s Drift, Va.d River, Orange Free State 
Komati Pcxfrt. I.A'bi.>mbo belt 
Sxirazitwci, belt 


average 


300 ft 

130 .» 


500 

446 

3*800 

4*000 






A marked feature of Coal-Measures of the 1 






AFRICA fs 

ad-to A certain degree of the whole Transvaal, is ttc rapid 
aiiatibo in the thickness and character of all the constituent 
eds, particularly the lower beds, a condition due to tire strong 
urretits, wliich laid down the generally coarse-grained sedi- 
lents. It can, however, scarcely !)<• dimlUi-d (hat intermittent 
eriods of quiescence occurred (o admit eitlier of (he growth 
« sit« or of the driltint; of vegi table iiMiler to a thickness 
?hich, in the case of the jo ft. " .Mam N-.im," may have 
mounted to 250 ft. rimngli the (-..iImmihs share to a 
onsidcrable e.xtent in tlie varial'iliu of the measures, the 
ssumption of lon.e peiiods of <111111 .uni staliiluv and a partial, 
f not entire, " Ki'owili m -i/.a " oiigiii. 1- -iiiipoili-d by file pet- 
btence of a la-incli 'l ani of biiebt 1 oal ovi 1 a distance of 
• miles, and of an iS-iiieli layi r "f Ka-’-'o.d .it (lii- base of the 
'Main Seam " over a still eoati'i ihstame. 

But even in the .|iiii-eent pentiiK, ineiiiMoiis of somewhat 
nuddy water must b.ive oecuirid \siih 1 uii-nlir.ible frequency 
)ver the wide areas of a-'i umnl.ilin.L; ve(^< t.ible m.itler. This is 
ividenced by tin- layeis of mu.lilv iii.itlu, iitliei as numerous 
ninutc films, or a-oei ,i-ioii.il b.md-of slule -.evt i.il inches thick 
nterlaminatt'd with tlii'oilieiui-e pun eo.il llellor l<)')/p.37], 
n his admirable memoii on the Ti ansv.i.il < o.ibMe.isurcs, traces 
the high percentage of adi in Traiisva.il eir.il to this cause. 

The following seams, in desceniling oub r, aie usually found 
In the VVitbank ana, exci pt wlien- tliev lia\e ln-en removed by 
denudation: 


lib. s Seam 

. --i ft. 

LlbiTaCtCf. 

It.rnu'rly worked at 

fl 

. .'j 

Lki.dini Colliery. 

4 Seam 

1 PtMT half impure; 

tio. 3 Seam 


UftM-r hulf fair. 
I.Mt-]>tionaUy bright. 

C Main ’*) Scam 

30 .. 

• I’» M 

I he chief seam. 

ilo. r S^m 

>v-,. 

7 •• 

Prequent dirt bvidt. 


y TIm! "Main Scam ” is universally worked and in a typical 
'section consists from the bottom upwards of 15 in. of a some- 
.(Annel-like "gas-coal,” 3J ft. of bright " smithy coal," 
C ^ of generally impure " holing-coal,” often referred to 
■ r as a “ splinty-coal," and 10 to 12 ft. of semi-bitu* 
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minous coal composed of alternating layers of more tii^Jess 
bright and dull coal, in which the broader dull bands teod^4h 
certain areas, to become stony and render the upper part of (BsT 
seam unmarketable for general purposes. No. 4 seam is,’ In 
its upper half, much intcrlaminatcd with shale bands, but the 
lower half is of fair quality, and improves from east to west. 

The Witbank coal maintains its quality for some distance 
along the 50 miles of railway connecting its south-westwaiti 
with the Brakpan-Springs district of the East Rand, but an 
increase in the percentage of ash gradually supervenes, till at 
Brakpan the increase becomes pronounced. Otherwise, the 
general character of the coal persists. At Belfast, 50 miles 
east of Witbank, on the railway to Dclagoa Bay, and almost on 
the edge of the " High Veld ” plateau, a 22-ft. seam of strong, 
hard, but somewhat inferior coal has been worked to some 
extent. This seam, 15 miles north of Belfast, is exposed with¬ 
out a sign of detiaioration.and is quarried for use by the farmers. 
That a portion of the seam here was at one time on fire is 
apparent from the baked and rlinkered shales overlying it. 
Coal of excellent (jiiality occiiis in the Hrmelo-Carolina district. 


Analysis of Transvaal CmIs 199,'p. 55] {High Veld) 



V.d, 

matter. 

ITie.l 

Cnrbuii. 

A.h.S»lpb»r. 

" Main Scam ” .'vvorapeovor 
lOWCl K ft 




14-76 

0*53 13*07 

T.anctD.B. ('t)llu-ty '* Mam 
Scam ” «'ivt'iap«' 

1-0*] 

i 1 

fio-fio 


1*59 U'34 

B. Band Dulrut : 

Brakpan ('olhory 



52-50 

21-50 

2*00 9*30 

Apex ColluTy . 

.T‘t" 


5«-50 

17-20 

1-37 * 0*00 

. Gt. Eastcni Collury 

jl-J 

* 4-94 

54-33 

10-27 

1-45 - 

HtiiUIbtrg Vistrtci t 

Gipotvlei Colliery . 


21*92 

59 - 4 ^ 

12*34 

0-98 ^ 

• Ifmmiging: 

^Central Colliery 


23-40 

50-94 

18*25 

1-94 ^ 79 ; 


I 


Lebombo Belt [No. 4 on Map].—It remains only to mtiliQl 
bi'iefly the long narrow belt of coal-measures already 
to on the " Low Veld ” immediately west of the 
Range, and the equivalent “ High Veld " formation 
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^U, near Pimaar's River station, on the Pret<^a- 
I^tersberg railway. 

It is ft reasonable assumption that these coal-measures, with 
probably the overlying amygdaloidal basalt, stretched more 
or less horizontally, with possibly unbroken continuity, from a 
line at least as far west as the Springbok h'lats to an unknown 
distance eastward in that portion of Goinlw.inaland now sub¬ 
merged beneath the Indian Ocean. Anderson [93] in Zulu- 
land, Garrard [95/p. 75] in Swazil.ind, and Kvii.iston [97] in the 
Transvaal have traced the continuity of file I.ehombo coal- 
belt, with its dip oceanwaul lieiuath the l.eboinbo Range. 
Kynaston concludes that the coal-ineasnies at Koinati Pooit 
were laid down nnconfomiahly on the Older Granite and the 
Barberton Beds, and that tlie relative position of these forma¬ 
tions is not due to faulting. 

In looking at the subject broadly, one is forced fo the view 
that the section, as now seen, from tbe eastern edge of the 
" High Veld ” plateau to the shores of the Indian Ocean, is 
due to the great atid widespread siibsiilence e.isiward, resulting 
in the flexed, possihlv, to some extent faulted, and generally 
rugged slope, connecting the " l.ow Veld " with the " High 
Veld," and that tlie emergence of the lui,-Karroo formations 
was a natural sequence of rapid deniid.itioii of the Karroo 
formation, with the overlying hasall, from (he sloping area, a 
denudation from which the I.ebomho co.d-helt has been pro¬ 
tected through its lower altitude and by the overlying basalt 
and the capping of resisteiit rhyolite. 

Hellor [100] [99/p. 17]. who mapped the coal-measures of the 
.Springbok Flats area, and Kynaston [9.S] have shown the 
sitnilarity of certain beds in this area to beds above the coal- 
, bearing beds at Komati Poort. And the interesting point is 
that these, the " Busliveld Sandstones ” and the under- 
reddish and purplish clays, arc the equivalents of the 
“ Cave Sandstones " and the " Red Beds ” of the Stoimberg 
, .Series of Cape Province. It may be noted that this relation 
, jjnBy be extended northward into Rhodesia, where the" Forest 
c vfSat^btones," with their Deinosaurian remains and capping of' 
are the equivalents of the Bushveld or Cave Sandstone 
ftnd overlying volcanic rocks. 
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In order to appreciate the position of the " Co^Measnres ’’ 
of Natal, the Orange Free State, and the Transvaid in the 
Karroo system, it is necessary to keep clearly in mind the 
gradual thinning out of the various members of this system in 
passing nortliward. ])u Toil [94] points out that the Molteno 
Beds, 2,000 ft. thick between Olcn Grey and Elliott in Cape 
Province, die out below Mont-an.x-Sources, and thence, north¬ 
ward, " an’ atnoil. uiiil llie iKccmliug Red Beds come to rest 
directly nfum the Vhper Betiujurt Beds." Further, the presence 
of (/hssoplens in the noitbern toal-Measures is recorded hy 
Molengraaff ainl |ii,i|)er. Tlie correlation, therefore, of these 
coals with those of Molleno e.xelndid. 

J)u Toit also ti.iees the gradual thinning out of the Lower 
Ecca Beds from the south of X.it.d northward, till at Ermelo, 
in the eastern li.insv.nd and beymid, they disappear, and the 
Middle h.cea Ih-ds. with tin* ineindeil Coal-Measures, " come to 
rest cither upon the glacial (l)wyka) eonghmierate or directly 
upon one of the older loek systems." He thus definitely refers 
these Coal-Measnies " to the Middle Ecca Beds, which, he 
states, " col re.spond with a high degree of probability with the 
extreme base of the I’erniian of Entope," e.g, with the lowest 
portion of the " Ivofhliegende." It has. however, to be noted 
that the ( oal-Mi asinesof the l.ebomlm belt include representa¬ 
tives, both of the Ecca and the Beaufort Series. 

Much of the coal at Koniati I’oort anrl in Swaziland is anthra¬ 
citic ; at St. I.nci.i Bay most of it is distinctly so, a feature ' 
which has hitherto impeded development of the field. Garrard 
[ 95 /P- 79 l ri'cords the interesting fart that the seams in the 
upper part of the series are in general anthracitic and in the 
lower semi-bitnminons, but advances no theory to account for 
the difference. Kynaston was inclined to ascribe the anthradtie 
character of the coal to the prevalence of intrusive sheets and 
dykes, and to the pressure which must have been exerted by’. 
the vast pile of the Volcanic Series. 

The Lebombo Coal-Measures are intruded by many ign^Ba'ji; 
dyk« and sheets or sills. In the absence of sufficient datii 
is impossible to determine what influence, whether purely Id^iV 
or widespread, these intrusions had in rendering the upper 
anthracitic, vvhilo the lower coals remained little, if 



Analysis of Zululand and Lebombo Coals [gs/p. 78] 
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affected. As regards static pressure, this wodd be' b^t$d 
to affect the lower more than the upper seams. 

In this connection it appears to the writer that anotlKr 
possible factor may be noted. A great thickness of molten 
matter, amounting at Kcmati Poort to 6,000 ft., exclusive of 
the enormous thickness of rhyolite, has first and last flowed 
over the surface of the t'oal-JIeasurcs, with its associated coal- 
seams, and it is dilhcult to imagine that a considerable amount 
of heat was not thereby imparted to these Coal-Measures, 
possibly sujficinU to dcvolatili'.c nr diivc off a portion of the volis- 
tile mailer jrom the upper coals. 

The tahh; on p.igi- 77 indicates the gr.aduation in character 
of the Leboiubo coals according to their depth in the series. 


Coal VrodacHon in the Union of South Africa 



I I'fir 

1 I*)!*. 

— 

1 f-.H.., U)‘ •“ : 

Toni sold ; 
lb.). ; 

Valaepcr 
tottat 
p(t'« motttb 

Cape Provinrt' .... 

Natal. 

Orange Free Stale 

Transvaal .... 

,s. d. 

S.^oo 14 4-o‘5 

ar,S<)t), 2 i)fi 10 i' 7 fj 
*) 

4.614 

2 , 1 ) 07,133 

826,577 
(*.438,061 

s. i. 

15 3 ' 8 » 

1 10 5-10 
! 5 6*70 
5 0 &4 

Total. 

1 I 

0 .« 77 . 3 a 3 



The value of the coal at the “ pit's mouth ” for the five 
years ending ipry was. after India, the lowest of any country, 
and almost exactly half that of the United Kingdom. The 
comparative value per ton of 2,2401b. in various countries (1915) 
is shown in the appended list. The present price of coal is as 
a result of the war greatly in excess of these figures; 


Btance . 
Itoiled Kingdom 
Cwmiuiy . 
AtaUalia . 


Japan 

USA. 

S. .Africa 
India 


u 


Although the coal has been and must always remain cd 
' Importimce to the gold-mining industry, its very abunilaElfc^; 






m wthe^ induced an attitude of indifference as to the 
tkm of possible coal reserves. Consequently, the limits, thick* 
turn anil variations in quality of the workable seams are stm 
<^y partially known, Although these coal-fields present lea 
diMculty in this respect than almost any others of like extent. 

The Coal Reserves, as roughly estimated, are given in the 
Annual Report for 1911, i’.irt III. Gfol. Sun.. S. Africa, and 
are as follow; 


SqitAri' 

Traasvaat . * thukin'ss •' ft 

KfttaJ * . • ■■ - y ’ 

Zuluisnd . i.*,*)’*. .. 4 

Orange Fre« State 1 'V'" 

Cape Province . estim.iU-. but tlu- i.m.ui..* 

B^toland . . [ I'luiobly l~- nut b-ss ib.iu 

Swaaland . . vi tmU s, witli ..n .u.T..ee lliian.-.s 

..(4 (1. 


Titns. 

3ft.ooo.ood.OOO 
t;.400,000,000 
f'.tXJO.OOO.OOO 


4 .HoO, 000,000 




The present methods of explfiitntion admit -d the utilization 
of about 55 per cent, of tlic total coal .ivailablc. The quality 
of the coal is extrrmclv v.ii iabic. fbe pcrrciit.ige of ash varies 
from 6 percent, to _jo percent., but, in nio-t ol (be coal actually 
used, the variation is from 10 to 15 per cent. 

If'the estimate of tlie percentage of coal recovered, vis. 55 
per cent, only, be correct, methods will doubtless in time be 
formulated to lessen the lamentable wa-te, as lias been done by 
some of the progressive mining men of India. Coal-mining in 
Sumatra is an excellent example of what can be done in this 
direction. 


SOUTIIKRS XlGEIil.t 

From 1903 to 1913 a ^fincral Survey, conducted in associa- 
^km with the Imperial Institute, was made in Southern Nigeria 
[105]. Large deposits of lignite or brown coal were found on 
sides of the river Niger, near Asaba [Hull. Imp, Ins.. 
■: iqta, p. 435). Later, in 1909, the large coal-field named 

i^etJdi-bkwoga after the native villages at its known southern 
northern limits was discovered. The area of thus coal* 
■' so.far as known, is about 1,800 sq. miles, .and the best- 

i*;Jcdp#n part is now connected by railway with Port Harcotrt. 

occurs in Cretaceous beds, occupying a plateau which' 
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in the north rises to 2,000 ft. and has a gradual slope td tte 
west. The eastern escarpment exhibits outcrops of coal. 

Udi coal is described as sub-bituminous, and is duU-Wadk in 
appearance. It ignites readily, bums with a bright, steady 
flame, with little smoke, and without caking or decrepitation: 


Analysis {Imperial InstUuie) 


Udi, 5 h. sram 



1 Moisture \‘ol. 

r.c 

A«h. 

8 . 

CaMM. 


■ ‘■,•62 


7.79 

0-76 

6.969 

in. scan) 

11-JO 

3 V' 4 ‘) 

1405 

1 073 

S.494 


In the vicinity of Udi, 4 seams reach a thickness of over 
2 ft. Further north a seam 5 ft. thick is exposed on the Azata 
river. In the Okwoga district similar seams are found of a 
quality slightly lower in calorific value on the whole. 

Udi colliery (104], 151 miles north of Port Harcourt, began 
operations in 1915. and produced in 1918 148,214 tons. 
The Iva Collii-ry, now being developed, promises to be the 
most important producer, 

Det.ails regarding the distribution and analysis of the coal 
of this field will be found in the Imperial Inslitute Bulletin [104] 
and Reports on the Mineral Siiivey [105]. 


NORTH AMERICA 
C.\N.\I1.\ 

In Canada, a country of vast area and with large coal 
deposits only slightly developed, .iccurate knowledge of the 
total coal resources must be necessarily very incomplete, but 
recent investigations of a detailed character have thrown 
much light on the subject. The most recent important pub-: 
lications are ,- 1 h Investigation of the Coals of Canada, vriiH lRefir- 
mce to their Economic Qualities, 1912, by J. B. Porter, R-Jf*-' 
Durlcy, and others jii6] [in], and The Coal Fields and 
Resources of Canada [2], contributed by D. B. Dowling to duf.'. 
Coal Resources of the World, 1913. The details in the follonlii^ 
pages are drawn chiefly from these publications, and to 
extent from F. VV. Gray’s Coal Fields of Eastern Canada 





CANADA' 

# 

■ ; ■ ^ Canada's Principal Coal-fidds 

These fields are grouped roughly, with their reserves, in 
Table I below, into four great divisions, the first three of which 
are at present of economic imporlaiu e. Their coal contents 
have been estimated on the Iwsis of co.il ahe.iily e.xplored with 
some measure of accuracy !ii2j. 

TMc I 

(1) The Atlantic /’/■«: iiius. - Xov.i Si on.i .ind New Bruns¬ 
wick : 

I.ns 

Bituminous Coal . . . i.-ioo .sou.ooo 

(2) The Central Plain'i and the lia'^tcin Rihky Mountains: 

Manitoba, Saskatchcw.in, Alheila, Tuui'-h Columbia: 

Anthracite ... ;Mi>,..oo.r.oo 

Bitummoii't (oii ... .ooti f>oo 

Sub-bitum»ni'Uh ainl ht;nitc . . iiHi.otxi wo<>,i»oo 

(3) The Pacific ''oast and the ]\'i-.lein Mfiiiiilains: 

British Columbia and the Yukon . 

■On. 

Anthraoie ... oj «kh),(»oo 

Bitoinmons . ... .jo.ooo.ixxi 000 

Jjgnite ...... hoo,')ijo,(»oo 

(4) Northern Canada- Mailiencic Ila\iii: 

Tona 

Lignite only ..... 

The foregoing table indicatis broadh' the distribution and 
character of the coal. 

- Table II gives the geographical positions and geological 
ages of the coal-fields. 

Tabic II 


, : feed Coal-field*. 

Crnue of 1 Ifld 
Latitude, Loiii.ilitdr 

CetJoglcal Ajfc. 

field . 

. 10' 

(•O® If/ 

Catboniferoui 

. ' Xftvcniett field 

. 4O'' 10' 

f.i'' y/ 


i'kUm field . 

• 45’ M>' 

i 5 ' 

t> 4 ''' io' 


/ Cwnbeiland field . 

■ 45"40' 


BiNmneicA; 

; .Onuid Lake field . 


bit’ 00' 

Carboniferous 

: IfoikBtiua field 

. 49*00' 

lOO** 00' 

Tertiary 



' BiainsH sourck of coal 


Table 11 (could.) 


pMVbtCM Md Cuftl-flckl*. 

CentM of Pkld. 
Latitude. Longitude. 

Gcobitcal Aft. 

S^skaUJiwan: 

BsUvan or SourU field . 

. .r/05' 

103** 00' 

Cretaeeooa 

Atlvf/a: 

Boily Ktver field . 

. 4 '>^ 40' 

lU* 40' 

Cretaceout 

Frank'Btairmure lu-ld 

• 4'>'’ 15' 

114*^5' 

115*’ jO' 
113“30' 


Cucadc field 

. Tf'^li' 


Edmonton fieltl 



Bfiiish Columbia : 

CrowVncjit (leiil 

. !<)' 

114** 55' 

Cretacdoof 

Kicola Valley lieM 


IJ<»® St/ 


Tolkwa V.illey field 

• 5 f“ 1 “' 

Id;*" 10' 


Nanaimo IkUI, VI. 

. .foNo' 

.53' 


Comox field, V.t . 

'•,<>"00' 

1 is'' 00' 


SuquiUh field 

• S''** V/' 

1-57'' 15' 


Graham Island, OC.I. . 

. '.I'lo' 

1 o«j' 


Yukon Ternforv : 

TantAlus licM 

to' 

1 V° 10' 

Tura-Cretacooni 
Tertiary * 

Yukon Kivrr field 

• ^'4“ JO' 

l.}0° 00' 

i^OrtkirH’Machenttr Ihi^tn ■ 

Northtrn Isinndi i 



Tertiary 

Carboniferooa 


.'liji' (>/ Cmil l^cposils 

Broadly speaking, the coals of the past, in the Atlantic pro¬ 
vinces, are of C'arlionifeiotis age, and those of the Central 
districts and (lie I’acifir Coast are of Cretaceous age. Coal 
of lower Tertiai)- age i,s found in Alberta and Saskatchewan, 
and Tertiary lignite and s\ib-bituminous coals, in small areas, 
occur in Biilish Columbia, Yukon and the Northern Islands. 
Canncl coal of reputed Lower Carboniferous or Devonian age 
is found in the Northern Islaiuls, and thin, unimportant coal- 
seams occur beneath the Carboniferous limestone in Nova 
Scotia. 

Disiribiilion 

Important fields of excellent bituminous coal occur on tBa 
Atlantic and Pacific seaboards, and are extensively mined and 
used for general purposes, but the great reserves of bitusniootia 
and sub-bituminous coals in Canada are in the interior fleld^ cf 
Alberta and British Columbia, where, particularly in AlbqSAiM 
coals of a wide range of character are found, from UgSlti^ 
occurring chiefly on the plains, to bituminous coal and aniBi^. 
cite in the main uplift of the Rocky Mountains. 



CANADA : 

Coal Rtsourcts of Canada 
Table HI (after D. B. Dowling [2/p. 441]) 

Group I 

Deluding seams of i ft. or over, to a depth of 4,000 ft. 


I Acliui iCtiKtiUhotj fviv»l . 

! actdal thitienn* an<i eitrnt-. 


I'ntDAblc KfMtrvrt (ApprocteAtt 
otiniAlr]. 


Nova SepUa. 

. I >74-U 

Pa . .-..s 


New Bftmswick 

' 

' ! 

Omtario 

_. 

*' " 


' ; 

1. .. 

I'a 

StikAtebeiraii 

. 1 30(.-o 

I'l 11!. 

1 I'a , 

i? 

Aifaeeta 

. j25,3'-K'-o 

1 1M i‘‘2 '<’'•,<>'''',110.1 

1 Pa 5.1 .'s ,, 

|P--Hl .V.-.S'.t.. 

' N'l 

. 1 ‘a 1 

, Mi ^ 
1 Pa 
P»Pl 

. Aj 

British ColumbU 

I 4 I'l VI 

1 'J'a ... 

, P 3 n-'» ..... -.cc,, 

1 \aPs 

1 Hj 



''(’.uni,,.- ' 

ii.,ib 

Yiihoa . 

; ' 


1 .ill, 

North-West 

' ' 


. Hill, 

Tinritoriei. 

1 ^ ' 

VCIX' 

I 

Ma j 

Nortbeni Islands 


■ ; - t>,-,o,,„ 

) PaHs !, 

' C j( 

__ _ _ 

'_ 


Total 


IM t 't <i'>4 bj 

' !« 

1 


4.871,817^ 
40 . 000,000 
{ 1)1,000.000 
, 45,000,000' 

160,000,000 
57.400,000,000 
{ 40.450.000,000 

4W,8tt,00Q,O00 
i 30 .i 6 r.c»oo ,040 
43.044,600,000 
100,000,000 
40,807,700,000 
4.300,000,000 
5 , M6,000 ,000 
1 . 6 oO,(X>O,O 0 O 

450.000,000 

^ 4 .^*>*. 000,000 
i 4 , 8 oo, 000/)00 
j [ 6,000,000,000 

l^of,966.117,000 


oce page 3. 

' "■ .. -‘I* alnadr 

} Thu t«UJ doanot agre. vritti tlio hsu,,- gn™ l,y 
Group II 

Including seams of 2 ft. and ovtjr, ,al dt:j)ths between 4,000 
and 6,000 ft. 


I’roial.iw RrKr?ca 
'Approwmau eallmaU]. 


Atei . i.’lisi 

s-}.wie • Metric Xoti. 

u:iir<< (.ual . 


Scotia (marine areas, j to 5 mile hant) 

. 

&mWl Colombia. 


3.630,000,006 
12,700,000,000 
3 . 160 .OOO.OOO 

t 7 . 499 iOOO.o 6 o 
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Totals by Provinces 


Croup) I and II 

Nova Scotia .... 

New Bninswick 

Ontario. 

Manitol>a . ... 

Saskatchewan .... 

AlU-rta. 

British tolumbia 
Yukon ..... 
Nortli-wrst Territories 
Northern Islands 


Metric tern*. 
9.718,968,000 


25.000,000 

160,000,000 

59,812.000,000 

1,072,627,000.000 

76.034.942.000 

4,940,000.000 

4,800,000.000 

6.000,000.000 


r.234,269.310,000 

Production, Kxports, Import'^, and Consumption of Coal [109] 

Ni>va Scotia, owin^ (o its favourable peopraphical position, 
has been the larprst producer till i()i8, wiicn Alberta slightly 
exceeded it, and has shown little variation in output since 
1910. Durinp the last thice years tlie out[>ut from British 
Columbia has remained stationary, while from the other pro¬ 
vinces, o,\ccpt Yukon, it has increased. Recent outputs are 
as under': 



TM' IV 

PtodlU'itOH ‘ 




l-ll'. l.JI" 

1 ' 9 ir- 

Troviote. 

1 (..I.V.M IN), i i lb). ! 

' I’roducUoQ, 
It Tom 
{ ( 2.000 tb.). 

Value, 

Dotkn. 

Nova Scotia . 

New Brunswick 

Seakatchewau 

AJ^U 

Brittth Columbui . 
Yukon Territory . 

- .1*' 1, wO l"S ' r>,vl2,HO l.S.sr4,662 

, I. ''.I')! 143.540' vS(),oi6' 

! -•MMu,' ••Sl.iCHi, 411,836 

' 3. ^ 8,:,'! 1,1.-c| l,S5')."54 , 11.386,577 

1 .M>o 5 .on . »'.455.(.|( 5.84.061 x'', 075.100 

, 0.724 ; < 3.300! 13,200 

6,3.7,091 

1 189,095 

1 355,445 1 

4,736,368 

1 4.4J3.888 
! 4,87» 

19.410,75? 

7oS,«M 

669.451 

14,153.»J 

6.155.7<« 

49,159 

TotaU 

'13,267, .Ijj 12.111.182 11,483,3<I5,38,817,481 

1 14.046,759 

43.199.Sst 


Table V 

The 1917 production comprised: 

Tom (4,000 

Anthracite (from Bankhead, Alberta) . . 108,225 

Bituminuus coal . . . . , 11,154,251 

Ligttite.2.784.283 


M^|j0j759 ^ ^ , 

1 In 1918, the total production amounted to 14.977.926 short 
valut I55.192.896 (.tjm. Hept. HUik Prod. Can., 1918). 
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«5 

Tahk VI 

Exports, Imports nnd Consumption 

I'llb j 

Ton* < .-.txvj Jb ' \aJuf. Jii-.llaT- T-ini'.’ | Vahic, DoUui. 

i ’ ll. 04 b .7 vj : ^1,IP9,83J 

‘ . 70.563,357 

i rri":'!,- ' M 3 , 7 «i,iS 8 

; -■•MS.l'i'i i .nl',c 7.387,19J 

i 7 u,mu7,;(a. i ,,i .'i 7 !•-, liu,Sl8,8lI 


.V»: ii Si uliii 

Tile CarboniforoiN riM cf I7a^tl■rlI < jiii.ula arc in part 
the northward contiiiu.iii(»n of tlu* Apjtal.u Iii.in -Mountains, and 
Stretcli from l'rcd('ri(:tun in Ni-w liniii'.vMck in brokrn outline 
through the north of the ni.iinl.iiid of \ova Sioti.i into Cape 
Breton Island, wliere lliey dip uiuler file sea and reap|)ear 
across Cabot Strait in -Newfoundland Ai ;p. i] fi2i]- As 
already mentioned, the (o,d deposits of .W-iv liiunswick and 
Nova Scotia are of Carhomferoiis ;ige. 

The workable coal.s of Nova Srotia are found above the 
Carboniferous limestone in the Mihdivi i.in teimed the "Pro¬ 
ductive Coal-Measures. ’ .Ml the coal is tniunimous in (Quality, 
and the analysis varies within coniji.iratively n.irrow limits. 

The reserves of Nova Scotia are small compared with those 
of Alberta, Saskatchewan and British Coluinhia, hut the excel¬ 
lent quahty of the coal, shijiping faeilitii and nearness to 
populous centres have enabled the mining companies to main- 
t^a a steady output. . 4 u import tariff of 5 ; cents per ton 
lb.) on bituminous round coal and 14 rents on .slack coal 
‘lutrtects Nova Scotian coal against undue comjietition in the 
J^treal market from the cheaply-mined and water-borne 
^Tfidted States coal. Anthracite is admitted duty free. But in 
the return on capital invested in the collieries of Nova 
^ been small. 


Production . 
Imports 


Exports 

ReHMq>orts 

Consumption 
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There are five distinct coal-fidds, known a# ^ 

Inverness and Richmond on Cape Breton Islan 4 , Pictoo ; 
Cumberland on the mainland of Nova Scotia: Mining in 1^, 
Richmond field has, on account of the uncertain occurrence of 
the seams and the inferior quality of the coal, been abandoned. 



Cape Breton Island contains the most important coal>fieids.^. 
Eastern Canada. ^ . 

Sydney Coal-field [No. l on Map].—This field, the 
■portant of eastern Canada, is situated with the deq)^!H^^| 
harbour of Sydney as its central point, in the north-east.$()mte 
of Cape Breton county, and extends slightly into/ya^fl^P 







: o{ a series of parallei basins resulting 

folding, of which the axes dip seawards at angles of fronr 
':ij* to M*. The land area is from aoo to 250 sq. miles in extent,, 
with a length of 32 miles from N.W. to S.E. and a maximum 
width of 7 miles, and, as suggested by Richard Brown, is prob¬ 
ably a segment on the southern edge of an immense submarine 
'tnan extending towards Newfoundland. 

The structure and quality of the se.inis are subject to con¬ 
siderable change eveu in one h.ism. This, with the occasional 
thickening and Ihinning of the inti-nening strata, renders 
correlation of seams from hasin to basin imierlain. There 
are from 6 to q work.dih s, .ons from 3 to q ft. thick, and of 
an aggregate thickness of qo to 50 ft. Witli the exhaustion of 
the thicker seams on tin- land an a, thnmei seams are being 
attacked and submarine niiiimg is hecoining general. Working 
has been extended umh r tin- sea to distances of 3 miles from 
the shore, and will proh.ihly he limited m this direction only . 
by economic considerations. 

Inverness Coii! I'u-U .No a on Map;. Inverness Coal-field, 
fringing the western coast of Cape lin ion l-land, includes four 
distinct basins known as I'oit Hood, .Mahon Inverness and 
Chimney Corner. The seams, as exposi d on tlie landward 
area, dip westward, finiin'iitly at high angles, and the colliery 
workings are largely hene.itli the wateis of tlie Gulf of St. 
Lawrence. 

At Port Hood, one seam, h to 8 ft. tliiek, is being worked, 
and another, 360 ft, higher and 6 ft tlink, is said to occur. 
The scam dips at 21" beneath the sea, and llatti-ns to 12° at the 
bottom of the dip incline, which is 2,000 ft lioni the outcrop. 

In the Mabou basin six seams, from to 15 ft. thick, occur, ■ 
and possibly aggregate 40 ft. of coal. 'I'lie two upper seams, . 

. 7 (Utd 8 ft. thick, were worked, but operations are stated to 
haye ceased in 1908 liI7/P- 42]- 

. ilt Inverness, Charles Kobb's section, given by the Geological 
SfeSvey^ 1873-4, shows seams of 3 ft,, 5 ft. (rci«)rted),7ft.,4ift.,’ 
3 , ft-, and 3 ft. 9 inches. H, Y. Hind in 1873 also reported a ' 

I ;38|P|ie^hat similar section. The dip is from 15° to 20’, with 
i^des in places. In 1909 Mabou Mine, and in 1911 
Hood Mine, were flooded by inbursts of water from tW" ■ 
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sea. The 7-ft. seam is being worked, and prodaiceii 
about 250,000 tons, which is sent by rail to Port Eastings, 
56 miles distant, and tliere shipped. 

At Chimney Corner the seams measure 3 ft., 5 ft., and-3 ft. 

6 in. They occur in a synclinal trough, and their workable 
extension seaward probably does not exceed i mile, 

Pietou Coal-field (No. 3 on Map],—The Pictou field is situ¬ 
ated in the centre of Pictou county, south of the town of New 
Glasgow. Its known workable extent is comprised within an 
area ii miles loufj by 2i miles wide. Coal is said to have been 
first discovered ne.ir Stellarton in 1798, and since then has been 
progressively mined. The structure of the field is very com¬ 
plicated, and still only partially understood. For descriptive 
purposes the field is usually divided into the three main divi¬ 
sions ftf Westfield, Albion, and Vale. 

Albion, or Stellarton, the central and most important divi¬ 
sion, is separated from Westville on the west by the McCulloch 
fault, variously estimated at from i.boo to 3 ,fiooft., but regard¬ 
ing which remarkably little is definitely known, and from the 
Vale division on the east by a disturbeil and apparently barren 
area. It is remarkable for the thickness of some of its seams. 


In a section ipioted by F. VV. Gray (tij/p. 26] 16 seams are 
shown, rangin),' in thickness from 2 ft. 8 in. to 34 ft. 7 in., attd 
aggregating iSS ft. in 2,781 ft. of strata. Five of the seams 
exceed 20 ft. in thickness. But the thickness of the individual 
seams and the intervening strata vary greatly and rapidly, a 
feature rendering a correlation of the seams with those in the 
divisions to the east and west most uncertain. The dip of the 
strata is from 15" to 30° to the north. 

In the Westville division there arc four known seams, which, 
in descending order, are 17 ft.. 12 ft., 6 ft., and 8 ft. thick. The *“ 
, average dip is ib" to the north-east. 

. The measures in the V.ale division occur as a syncline, witt., 
a north-easterly a.\is and a cross width of 3 miles. It contaiqa^ •, 
six seams of 3 ft., 3 ft., 3 ft. 9 in., 6 ft., 8 ft., and 2 ft., buth^^: 
also the thickness varies considerably. The dip _ is 
horizontal to 25". This series is believed to be on a 
above the Albion series, and to be separated from the 
by ft. of strata. 



' -^in- eohipaaies only operate in the Pictou fieid, namely, ' 
^Ac^ia Coal Co. in the Albion division, and the Interoaticmal 
Coal Mining Co. in Westville, the respective outputs being' 

. about 400,000 and 150,000 tons per annum. Production in 
both areas has been serioiisly affectcrl by underground fires. 
Fm economic reasons the former company closed down their 
collieries in the Westville and V.de divisions. 

Cumberland Coal-field [No. 4 on .Map], This licld is situated 
in the west of Nova Scotia on the w. stern hranrh of the Bay of 
Fundy. In addition to the exposed t oal-Misisuies from which 
coal has for long been won, conce.iled 1 o.ilMe.isnres are sup¬ 
posed to exist beneath younger forinalions, and a borehole at 
Halfway Kiver lake, in whicli .i seam oi fj ft. was passed through 
at a depth of 2,350 ft.,siip])orts tins idea, b.mils are numerous, 
and one, the .\tiiol fault, si-p.ir.ites the two producing areas ' 
Joggins to the north and >priiighill to the south-east. 

The Coal-Measiiros of the Joegins area outcrop in a fairly 
regular east and west line, 22 milts Ioiik, and dip from 19° to 
50° to the south, lliey aie su|ipostil to be the iiortlicm limb 
of a synclinal b.isin, of wdiich tliectailoited Sprmghill measures 
form the south-oasteiii edge. Iht' latter measures are ex¬ 
posed for a length of about 7 miles, and dip at 25 ' to 30', even 
**P to 75 ° to tile nortli-west. 

The scams of the Joggins belt in gener.il .ire thin, or split up 
by bands of shale, as at .Maccaii, and range fiom 2 to 7 ft. in 
thickness; those of Sprmghill have considerable thickneu, 
one being 13 ft. and two each 11 ft. thick. Spiinghill seams are, 
like those of Pictou, subject to goaf fires, and give off firedamp 
freely. 

It may. be noted that the figures given in llie table on the 
next pt^e by no means represent the best an.iiysis of Nova 
SMtia coals. They may be taken as a vi ry moderately stated 
awtage, and as conservative figures [ii3;p. 38J. 

, ,^5^ matter claiming serious attention, and one coming more .. 
more to the front in coal-mining everywhere, is hydraulic * • 
pcsattd-filling or “ flushing " of the goaf. The adoption of this ’ 
• t^tem seems peculiarly desirable in certain parts of this pw 
; on account of the exceptional thickness of some of the ’ 
^ extent to which mining bcneatli the sea is necessaiy," ~ 
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TaiU of Average Analyses of Coal Samples taken frim Cyllime. 
operating in the several Coal-fields of the Maritime Provineed 


a . 



•Sydney, 

Cape 

loTcmess 
Co., Cape 

Pictou 

Co., 

If 

Cumber' 

Gnus 

Ufce,> 


Breton. 

Breton. 

land Co. 

land Op. 

Btubm 

<{iiinber of Miam samples 
IncludM in average 


2 

6 

3 

3 

t 

Hpisturs in coal t 

i'er cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Percei 

Total MolHtnrc . 

37 

7-0 

2-4 

2-6 

3-9 

113 

Moisture left after 
drying , 

2-0 

5-3 

1-7 

21 

3>2 

0‘09 

^OKimate analytiis of dry 
coed: 

Fixed carbon . 


.<00 

57-5 

50-0 

46’4 

33-4 

Volatile matter . 

.^>•1 

3«-5 

■JAfft 

3.P0 

37-8 

3 J.a 

Ash .... 

7-3 

t ^-5 

uy 

80 

lyS 

« 4-4 

WMato malysis of dry 







Carbon 

75-fi 

65-4 

730 

70 'fi 

64-8 

70-3 

Hydrogen . 

51 

4-5 

4-5 

4 'd 

4*4 

4-6 

Sulphur 

2'y 

f»-y 

I 2 

*•5 

6-3 

3-8 

Kitrogen . 

J'-t 

00 

!•<) 

lO 

I 2 

0*6 

Oxygen 

7'5 

y8 

(,.5 

7*4 

7-6 

4-3 

rOlofific value tn Ihiti^h 
Thermal units: 

1 3 .t>la> 

I I.t/Kl 

I 2.>)70 

13.5-0 

11.869 

13,89 


and the liability in certain scams to underground fires. Safety 
to life and property and marked economy of the coal reserves 
would certainly be promoted. 


New Brunswick 

In the Province of New Brunswick large areas are occupiM 
by rocks of Carboniferous age, but tliese consist chiefly of the 

■ lowest and barren strata, while a comparatively small area 

only is covered by the coal-bearing Millstone Grit. Tie 
" Productive Coal-Measures," which in Nova Scotia ove^; 
the Millstone Grit, are here entirety absent. . if. 

Patches of thin coal are found in many places, but th^'p^^ 

. valuable occurrence is in the Grand Lake district of Quecip*^^ 

■ .County [No. 5 on Map]. The extent of this area is 

miles, the measures are nearly horizontal, and the coak otdm^^ 
;. at shallow depths. The deepest shafts do not excee^; 






and tbe^at times is won by stripping the overburdra. Then: 
ate two seams of 20 inches and lo inches, of which the oj^er 
only is worked except where, as at Minto, the two come together 
and fcmm a 30-in. seam. 


Analysis of Coat 

GranJ Lake FieLi 


- 

Mr-littirc* , 

lTto-1 

1 y.irlMUi 

1 IVr crnl 

, A^h 

I'ei lent ! 

1 Sulphur. 

I l*er ctBt. 

Calodis, 

King's Mine, Miiito 

O-i) 1 

5i*4 

M-4 

5-9 

7.160 

(muhed) . 

— I 

5^><' 

‘>■4 

4*9 

7.680 


The output has increascil from 55.000 tons in lyio to 268,212 
tons (2,000 lbs.) in lyi's. 

The coal resources of the (Irancl l.akc field ate estimated 
by the Geological Survey at ijK.ooo.ooo tons, which, with 
13,000,000 tons in the lleersville anil Dunsinanc areas, give a 
total of 150 million tons for the ]rrovince. 

Ontai io 

In the northern part of this province, on the. Moose River, 
south of James Bay, beds of low-grade lignite occur in clays 
and sands of the glacial age. This lignite could be easily won, 
bujt from its remote position is not at present of economic 
importance [106]. 

The coals of the western half of Canada belong chiefly to the; 
Cretaceous and its upward continuation, the transition beds 
' of the Laramie formation. Tertiary and Jurassic coals occur 
tObk limited extent. 

^cetaceous strata, with undenuded remnants of Tertiary 
' 'tilds, first appear to the west of Winnipeg and extend to the* 
V' Rocky Mountains, but coal deposits are few and comparatively 
i < whWpmtant till Alberta is reached. 

coals of this territory change through various grades 
’;P^;||^ite in the east to anthracite in the west. East of 
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the xi3tb meridian, lignites, when thoroughly air-diiitd, have 
about 12 per cent, of raobturc, whilst west of that line many, 
if not most, of the coals are less hydrous, and merge, in sotoe 
instances, into bituminous coal indistinguishable from,'coal 
of Carboniferous age. But hydrous lignites and fuel of all 
intermediate stages also occur west of the line indicated {W. 
Dawson). In the ihountain region the coal is mostly bitu¬ 
minous, and in the disturbed belt of the eastern foothills the 
fuels with 1-6 to O'O per cent, of moisture may rank as true 
coals. In the Cascade basin, in the mountains, where pressure 
from the west lias overtilted the strata, anthracite of good 
quality has resulted. 


Manitoba 

Lignite is found in the south of this province on Tuttle 
Mountain [No. 6 on Map], the southern half of which is in 
North Dakota and the nortliern half, of 48 sq. miles, lies in 
Manitoba. The formation is probably lower Tertiary, and 
contains thin seams of lignite whicli, Dowling states, appear 
tS be “ deposits which are limited in extent, though repeated 
over large areas.” I'lie lignite, though rather high in moisture 
and disintegrating on drying, is useful for local purposes. The 
production is very limited. 

Saskatchewan 

In this province two coal-bearing formations occur, namely 1 

(1) Tertiary, in the extreme south of the Souris river, in the . 
Estevan district. Wood Mountain and Missouri coteau. 

(2) Cretaceous (Middle), in the Belly river division, extend¬ 
ing eastward from the Saskatchewan-Alberia boundary to the 
vicinity of Swift Current. 

Of these the Tertiary is the more important. 

Sonris Coal-field (Lower Tertiary) [No. 7 on Map].—The bnll:^ 
of the coal-mining of Saskatchewan has been developed otienaH 
Estevan, where seams of Tertiary lignite outcrop in the naiuri 4 i 
sections of the Souris valley. Outside of this mining aiiMi 
■Co»I-Itcasures are mostly hidden beneath a heavy covet^ij^ 
boulder-clay, and little is known of their possibilitieS.if'’]^|^ 



'caiiSKS-- ■■ im 

Wii ieovferei jgr these measures is wtimated at 4,oop sq. teOes,’ 
Dowling (ity/p. 66 ] divides the coal formation of Estevm 



4 ito tl» upper, the middle, and the lower horisons, in the last 
im 8>ft. seam produces most of the coal won. Towai4* 
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the west this seam splits up into several small SiMnis, l^ |ij^ti* 
north-east it is reported to thicken to 15 ft. ’ ' 

North of the Estcvan field, and in the hills to the west of the 
Souris river, coal is reported at various places in seams from, 
I ft. to 18 ft. thick. ' ' 


Lignites of Souris River Coal-field 


Wttitem Dominions 
Collieries. T.iy- 
brton 

Eureka Coal and 
" Brick Co.. Ks- 
tevan 


MoUture. 

VoUtttf 
natter .t 

Flsed 

Carlwn.] 

Aib.t 

Stiipbur. 

CktOtlM. 

l8-o • 

49-0 

42-9 

8-1 

0-6 


i 8*2 t 

400 

43-2 

l6-8 

0*5 

5.360 


• Before air-drying, { Calculated ou water-free baria. 

t Before air-drying, 


Several mines operate in this distiict, and produce 95J per 
cent, of the total in Saskatchewan, which, in 1918, amounted 
to 346,847 short tons. 

Belly River Coal-field (Middle Cretaceous) [No. 8 on Map],— 
The Coal-Measnrcs of this field, whicli lies in the west of the 
province, extend westward into Alberta. Coal-seams are few 
in this horizon, and arc ot iiniiortancc chiefly on account of 
their wide distribution. A scam at the top of the formation, 
which is generally persistent in Alberta, occurs here only in 
isolaterl palehos, and is 4 ft. thick on tlie Saskatchewan river; 
while further north it is found tip to 8 ft. thick. 

Eastw.ard, the formation, according to Dowling, probably 
thins out beneath the overlying marine beds; southward it 
is overlain by upper Cretaceous shales, as proved at Maple 
.Creek, where a borehole located (he 4-ft. scam at a depth of . 
196 ft. and a 7-ft. scam too ft. lower. North of the Saskatche^v 




/.CANADA' 

Alberla 

■ DowUgg has estimated that the "actual " and "prob- 
aUe ” reserves of coal in Alberta agfircgatc 1,050,927 million 
tons, or 87 per cent, of the total reserv es in Canada. 

The coal is Cretaceous, and oc curs in three distinct horizons, 
which, in descending order, aie known as : 

(1) Edmonton and part of I’.iskapoo formation, at top of 
Cretaceous Lignite. 

(2) Belly River formation, in middle of Cretaceous. Lignite. 

(3) Kootenay formation, at h.io' of Cretaceous. 

The Paskapoo Series overlie the I'dnionton series over a 
great part of Alberta, and, in their lowe r beds, contain in certain 
areas small seams of coal, \\hi(.h suppiv loc.d recpiircmenU, 
but arc of little importance in cinnpaiison with tlie Edmonton 
seams. 

Edmonton Eormntion [No, cj on .Maph The P.iskaixio and 
upper Edmonton beries occupy an an a of J4,77<t sip miles, of 
which 22,475 sep miles are csliinalc d to be c o.ibbi.ariiig. Out¬ 
side of this area an additional d^.cpjo sc] mile ^ ai e underlain by a 
group of thinner scams in the Edmonton bet ic ^, otciirring about 
from 500 to 600 ft. below the thick seam of the upper Edmon- 
ton beds. The total area, therefore, unde ilain by available 
coal of this formation is 52,405 .sc.p miles .2,'p. 470], The 
estimated " actual ” coal reserves are ;j.‘'.',,uit7 million tons, 
(metric), and "probable” coal reserves 417,261 million tonS’ 
(metric), aggregating 800,95^ million tons, of which 789,600 
miDion tons are lignitic or sub-bitmninoiis and 11,358 million, 
tota are low-carbon bituminous (( l.iss B.,i. 

The Edmonton formation oc curs as a sj-mlinal basin,^ 
extending in Canada from latitude 4<j’N. to about 55° 30' N. 
The axis of the syncline is cast of and parallel with the Rocky 
' Moiintains, from which the western limb dips rather steeply 
tn the east, while the eastern limb dips gently to the west. 7 
Towftrd the north the mt-asures llatten, the trough widens, 
and'the coal-seams thicken. Tertiary sandstones overlie the ' 
ttofasil portion trough. 

seams are found in an upper horizon at the top of the 
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lermation, and in a lower horizon at from 500 to 60b ft.M^ the 
upper. In the upper horizon a group of seams come t<^ither 
in places to form the " Big Seam.” Smith of Bow Ae total 
Aickness of coal is 5 (t., but it thickens to the north-west, and 
at Calgary is 13 ft. in a single seam at a depth of l,8oo ft. 
beneath Terti.iry strata. West of Edmonton it is 25 ft. thick, 
and at the Grand Trunk Pacific crossing of the Pembina river 
it splits into at least two lo-ft. seams. The coals of the lower 
horizon are mined at Edmonton, Tofield and other places. 

The change in tlie upper horizon from lignite in the extreme 
north-eastern area to coking coal in the foothills is shown in 
the following analyses quoted by Dowling: 



Moist. 

Vol. 

y.c. 

Adi. 

Head of Pembina River (west of axis) . 

432 

33*43 

56-47 

3-14 

Saskatchewan Uiver (oast of axis) 

11-88 

35*31 

47-06 

5-08 


Coal from Slralhcona Mine, Edmonton {air-dried) 

Moist. Vol. I'C. Ash. Calorics. Fuel ratio. CU. nUo. 

i 8-2 33-6 3S.9 9-3 4,877 fI5 9-0 

Loss on air-drying, 5-8 per cent, [no]. 

Belly River Formation [No. 8 on Map].—This formation ex¬ 
tends westward from Saskatchewan into eastern Alberta, in 
which 16,000 sq. miles arc underlain by it. It stretches in 
Canada from the international boundary to latitude 53® N., a 
length of about 250 miles. Sufficient data are not available 
from which to estimate, even approximately the amount of coal 
contained in this area, hut the available coal must be enormous. 
In the northern part of the area the .seams appear to be thin. 
^Near Medicine Hat two 5-ft. seams outcrop in Ae river banks ; 
going westward, the coal improves in quality at Taber, and 
Still more at Lethbridge. The hydrous character of the cofll 
diminishes as the mountains are approached, as indicated, in 
' Ae following analysis [z/p. 479]: ' ‘ .4 

l^ocaUty. ThIckncM 

ft. In 

RodcUfi. near Medicine Hat . 5 o 

‘ Ten mUcs west of Medicine >lat 4 o 
MePhee roinc ... 2 7 

Taber mine 33 

. ColUeries. Lethbridge . 9 6 


Moifture. Vol. 


16-82 

* 1-35 

7*21 


33»6 

3 f %0 

a 9'98 

3918 

}4-6 i 


4r-«S S'OJ a 
43 - 9 » ' VP-X- 
5«-63 
^48.36 
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t' !lto umpies &esh from Taber mine and Galt CoUiclicsgave : 
following results [ii8/p, 84]: 


CairulAtetl At W«ter-^ 


Tatier Hii». 
Galt CoUl«ri» 


j Miur. 

j Air ilnrt! j VoUtile. 

i . 

r c ] Aftb. 

CaIotIc*. 

. i 1 ^ 

! 11-7 ! i'yo 

j Mi 

^ <^.130 

«1 

C S 

si-5 ii-o 

i 0.510 


The Belly River ruals have hi eii pnivnl heneath the Kiimon- 
ton fonnation at: 

Tofieki . <!''plh i,<iso ft . Ift. 

Edmooton . . t. 

Calgar>' . ; V'.: . , . 

Calgary .. .tty. . . 

Calgary i.'rs ... < 

Kootenay fonnatimt 'N'li. 10 mi Map], Thi^ formation is 
hidden beneath the ymiiixi r member^ of the Cu tareous system 
in the undisturbed aieaseasi of ilie Km kv Mountains, and is 
only exposed in the demi'led dmnes of the anticlines in the 
foothills and in the npheaved strata of thesi: inmmtains where 
intense erosion has removed the oveilunc measures. The 
fonnation in the mountain region (nTlu^ in Imii' strips of up¬ 
lifted fault blocks, dipping in genera! to the west in rnonoclinal 
fashion, but synclinal troughs an- also found. It occurs both 
in the outer ranges and in the foothills from near the inter¬ 
national boundary to the ,\thal).isk,i nvi r. beyond which most 
of the coal-bearing areas ate in the foothills. The formation, 
3,000 ft. thick at Elk River valley, thins to the north, and is , 
probably only 200 ft. thick east of the main range of the 
Rockies [2/p. 482]. 

U is estimated that, of the "actual" and "probable" 
respires, l-j per cent, is semi anthracite anri 98-3 per cent. 
isjKfldng and non-coking bituminous and usually of high 
giiide [122/p. ii]. The anthracitic character varies with the, 
degree of dynamic action to which the bed'' have been sOb- ^ 

; : 3 Ri^tenay coal is Ihc best found in the Prairie Provinces, 
of its occurrence are: / 
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tdf)!m am.—Three of the principal seams are lii 

.j8H. tbkk. ■ ■ ’; 

Bkimore area.—liaa area contains seams lo, tj, 3jf, 
17 and 6 ft. thick. 

Livingstone basin .—In the north, 13 seams, with 43 ft, of 
coal, and in the south, 21 seams, with 125 ft. of coal, are believed 
to occur. This area is not yet actively mined. 

Moose Mountain area, lying west and south of Calgary, has 
‘ seams 7, 8 and 20 ft. thick. 

Cascade.- This licht is nearly 90 miles long. Between the 
Bow and Kananaskis rivers 15 seams aggregate 85 ft. in thick* 
ness. At Bankhead the coal apiiroaches anthracite. 

Bighorn basin. This field has a length of 46 miles, in which 
at various places from 3 to 14 seams, aggregating, respectively, 
from 22 to 88 ft., occur. Seams of 21, 7I and 4J ft. are being 
mined at Mountain Park. The coal is coking. Coal is also 
found in the Kootenay formation in various other localities in 
the Rockies .ind in the foothills. 


.■Irernge yinalysis 


Coul ricui 

MHAtnte. W 

1. sii.ttiir 

1 >iM C 

A^li. 

Catorict. 

Blaitniori* 


28- to 


12-70 

7,000 

BigUorn 

!1 1 

2} 40 


'■'-57 

7.537 

7,ao6 

Cikscdfio 

JO 

14 ‘Kt 

71-50 

13-50 


lirilisli Columbia 

The coal-fields of British Columbia may be grouped into; 

Rocky Mountains held in the cast of the province. 

Southern and Cential helds. 

Vancouver and yueeu Charlotte Islands fields in the west, 
’. The coals of importance are Cret.iccous. They occur only 
in disjointed areas, and their correlation depends, therefore, 
largely on fossil evidence, while their exact geological^ age.*jif 
in certain cases, uncertain. ; ... 

Rooky Mountains I'icld. This field, lying on the Elk 
and the western side of the Rookies, comprises the impbftait^ 
Crow's Nest Pass basin and, immediately to the north, the 
Elk River basin, which passes, at its northern end. into 
at Kananaskis Pass. Crow's Nest basin [No. 11 on MapjiiiMw) 

■ • .... 



^ miles, and is the most importaoi Edd 
^iodned in Brit^ Columbia. The Coal-Measures belong to the 
Kootenay Series, and contain 22 seams and 200 ft. of oial of 
which 100 ft. are considered woikable. In the smaller area of 
the upper Elk Kivcr tlie same measures occur, but the number 
of seams varies. Sections showing 80. OS, 182 and 97 ft. 
of coal are reported, and one seam on Lewis Creek is 31 ft. 
thick. The coal is of quality similar to that oi Crow’s Nest. 


Analysis of (Voa's .Wsl Ci\d 120] 


Cg*i 

Mnst V.d 

rt 


. . 1 

latjo 

C H. 

milo. 

Coke. 

Corbin, No 4 mine ' 

0-5 

"1 1 

> 


I 7 >t 

poor 

Colliery . 

0-7 id -1 

(>3 1 ) 

J1 <> 

; <(>'» . <)t> 

1(10 

— 

Coni Creek Collu ry ; 

l-J ifxi 


X'i 

‘--li 

. 7-3 



Small occurrences of Tertiary coal .d-o are reported from Bull 
River, Kettle Kiver, Mulway ami Ok.inagan. 

Southern field.- .\t I’rineetown No, 12 on .Map], seams of 
Tertiary lignite, 4], 01 and i 81 ft. thnk, occur within 50 ft. 
of the surface. Boring m the vicinity indicat' s gieat variation 
or want of continuity in iln beds. Woody libic n still apparent 
in some of tlie .seanis. The analysis oi the thick seams is; 
Moisture, 16; V'ol. inatter. ty s I'lxcdt arhon, 42 , Ash, 4-5 per 
cent. At Tulameeii, Tertiary hitniiiinoiis coal is found in seams 
ranging from 5 to 12 ft. tlnck. 

Nicola valley [No. 12 tni Map] coal is of similar age, but 
ranks higher as sub-biluniinoiis. Tin analysis is : Moisture, 4; , 
V(d. matter, 37-5, ITm d ( arhon, 44-5 . -Ash, 14, Calories, 6,240 
|iaO}. The thickest seams occur at toldwater Creek, and. 
seams, 6,10, 5 and 12 ft. thick, are Ixing wotked south of the 
Nicola River, while north of the river two scams of 4 ft, and - 
5 It. have been located. 

, tieiUrid FiitW.—Lignite of low grade is found at Ale-xandria, 
Qoeutel and Fort George [No. 13 on Map]. In the extensive' 
^regton between the Fraser River and the Coast Range, concealed ; 
i Cw-fields may exist beneath the Tertiary volcanic rocks. . 
l^te. under disturbed and rather unpromising conditions, U 
'liinBihd'aD’tibe Nazco, Blackwater and Nechako Rivers and oo 
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Frasw I^c. On the Coast range, on a branch oi or 

Salmon River, excellent lignite in a seam 4 ft. thicic 
In the valley of the Bear River 3 scams of bithroinons robing 
coal, aggregating 21 ft., occur, and probably contain 150 million 
tons. 

On the southern tributaries of the Skecna River, lower Cre¬ 
taceous Coal-Measures, known as the Skeena Series, occur, as 
described in npy by W, W, Leach for the Geological Survey,' 
in long narrow Ir.isins left in troughs of the folded underlying 
volcanic rock--, erosion having removed the more elevated 
portions on th<' ridges. In Morice River district coal has been 
found at VAark'n /■'er/,', where j seams, totalling 7 ft., and a seam 
of 10 ft. have been proved ; on (iolddmim, where bituminous 
coal is exposi'd in 3 seams of 8, 61 and 3I ft.; and on Cod 
Creek, when’ hard coal oeenrs in 4 seams from 4 to 7 ft. thick. 

On anoth(;r tributary, tlie felkwa River, coals varying from 
bituminous |o semi-antliracitc give tlie following analyses 
[117/p. 104]. 

StMfit Moi'ttiiri- Vol. P.C. Aih. 

Cassiftr Coal Co, 7 fl . . . i->)2 30-45 01*30 6*35 

Telkwa M.M. .uid 1 > Co, sj ft. . i*3t* 10-87 80*82 6*95 

Vniiconvi-r I' ii'lili [No. 14 on Map]. - The coals of Vancouver 
Island are, so f.ir as determined, Upper Cretaceous, and occur 
in a scries of rocks known as the Nanaimo Scries. This series, 
originally nearly 10,000 ft. thick, was, in post-Eocenc times, 
elevated, folded and dislocated, and subsequently greatly 
denuded. The chief coal-bearing areas lie in low rolling and 
hilly country between tlie east coast and the mountains of the 
interior. They consist of the Nanaimo field, with a productive 
area of 65 sq. miles, and, to the N.W.. the Comox field. The 
Suquash, a smaller field in the northern end of the island, was 
till recently quite undeveloped. Other basins probaMy obmc;. 
turning workable coal are Quatsino Sound, near Suqu^h,; 
Alberni in the centre of the island, and Cowichan south fjit. 
Nanaimo. “vfv 

In NaHttimo field, the measures are described as modKt^^^' 
disturbed with a low dip to the north-east. The coal odcblf^ 
chiefly in three seams in the lower part of the measutesic 
seams, though persistent, vary greatly m thickness. 



caiwuda" "''V 

'«iS^HB of dean coal, 30 ft. thick, diminish^ within, a distance 
df *00 ft. to a or 3 ft. of dirty coal. The coal cokes readily. A 
typical analysis is: 

; MaWm. VoLmUtt. f.c. Aib. Suirtw Cjkirtt* li 

* dry coil. 

!•© 39'7 jy.j 7.130 

The CoMox held contuins sovciiil 'it ;iin> of wlucli three have - 
been mined, the lowest, 7 ft. thick at the I'nion mine, being the 
thickest. Mining centres rotiml t umln il.iinl. wlu ie the scams 
attain their greatest importance. fom.i\ coal has volatile 
matter 30 per cent., fixed carbon 57 per la nt., and calories 
7 . 220 . 

At Stiqiiash. several se.inis o.-inr, .uid ivto are workable. 
Unlike those of Nanaimo and ('omo\. thev .ire n gul.tr in thick¬ 
ness, but are thin .and mixed with pi r'^i'-teiil " bom* " partings. 
One seam, 5 ft. thick, has been mined. I he .rvail.ililc analysis 
indicates a water content of 5*2 pereenl. in .111 diied coal, and 
considerably more ash than in the more *ioulliern co,als. 

Queen Charlotte I stands [No 15 on .Map\ Coid both of 
Cretaceous and of T. rtiary aye-, m found on these islands. The 
former ranges front semi-anthr.ieite to low-carhon bituminous. 
The Tertiary coals arc lignitn. mostly brown with a woody 
structure,but sometimes passing into a blaek more eo.al-likc fuel. 

Tlie Cretaceous coal occurs chiefly in a sym line in the south 
of Graham Island, between the Skidegate channel and Yakouit 
Lake. Outcrops of coal apparently from (i to 12 ft. thick, are 
found at Camp Wilson, Camp Kobertson and Camp Anthracite. 

The following are analyses of (iraham Island Cretaceous 
Coals; 


Mi'isturc. Vol, matter I »ml C Aah. 

^mp WUflon . 2-44 35 r/, 4H ^,4 12-90 

Cftinp-Kobertson . 1-20 47 ^2 22*15 

_ Cwap Anthracite . 152 8-69 8067 9*7* 

N«r Cowgitz some of the semi-anthracite contains nearly 
f B0t cent of moisture, and is badly crushed. The m i ning ■ 
of coal was abandoned in 1871, but another attempt was • 
aaa^.in 1912, with what result is not recorded 
l^to .the north-eastern part of the island, on the shore at 
Point, 10 seams of tough woody lignite, from i ft. ft* ’ 
J^fjt, |dtiek, are exposed. 
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'■ Northern British Colmbia.-^'Xhs most importaitt; 

: discovered in this region are the semi-anthradtes a^ anttoi? 

cites of the Groundhog Mountain area (No. i6 on MapJ %v 
1 latitude 57° N. It is estimated that 170 sq. miles aie't^-. 
bearing, and contain 8 seams aggregating 30 ft. in tMdtness. . 

Lignites occur on the Kispiox, Sustut, Peace and iiani 
■RWrs; bituminous coal near Peace River caBon and on the 
Taku River [t2a/p. 14]. 

The actual and proitablo reserves in British Columbia are 
Ktimated to occur in the following proportions; serai-anthra¬ 
cite, l-q per (I'nt.; bituminous, 85-4 per cent.; low-carbon 
bituminous, 3 3 per cent,; cannel, 2 4 per cent.; lignite, 7-0 
per cent. 


Yukon Territory 

The coals of the Yukon are found in Tertiary and Jura- 
Cretace-oms rocks. The most important coal areas, going from 
south to north are; Whitehorse area, Tantalus area on the 
Lewes River, and Koek ( ri'ck area. The first and second are 
Jura-Cretaceous, (he third Tertiary. 

Whitehorse urea j 107]. Three se.ims, 9 ft. 8 in., ro ft. 4 in., 
and 2 It. b in. thick, dipping 42° to the N.E., are exposed. 
The co.al has 22 to 25 per cent. ash. 

Tantalus area [io8j [No. 17 on Map].—The coals range from 
high-grade lignite, to coking bituminous coal. They occur in 
an upper horixon near the top of the Tantalus conglomerate, 
and in a lower horizon in the upper portion of the Labeige 
rocks. 

In the upper horizon, at the Tantalus mine, three seams 
3 ft., 6 ft. 0 in., and 7 ft. 6 in., in descending order,' 


found, and 

ass«\y: 





3«am. 

M«)bture. 

Vol. matta. 

Fii«d C. 

AA, 

Cob. 

3 ' o' 

0-8* 

25U 

66*00 

8*03 

74-06 

0' 6' 

0-76 

M 74 

58*60 

1590 

»■» 

7' 6' 

0-75 

23-()t 

55*21 

ao *43 

TS-SS 


At Tantalus Butte, across the Lewes River, the general! 
ditions of the measures are similar to the foregoing, bal! 
coal has been exposed. Moisture content is about 13 
.and ash 2-6 to 5-9 per cent. 
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' ■; J&ci Creth area [115].—Yukon Territory contains extensive ■ 
ireas of Tertiary lignite. The largest area, comprising aoo 8(j, 
iniles, extends for 70 miles from Klondike valley W.N.W. to 
Qiff Creek. Several scams of lignite occur, and the most 
taportant property at present is that of llie Sourdough Coal 
Co., on Coal Creek, a tributary of Viikoii River. The seams 
.range in thickness from 4 to jo ft. 

The following are anaivsts of eo.tl from Sourdough Mine 

fa/p- 518]: 

M«'htufp Ved innllcr liip-lf ,\«li 

17-1« lotHi 

M -57 .1715 isi/ 

The coal is used at t),i\v<oii. 

Korlh-Wcst l\-nUnites 

According to I). U. Dowling j/p. 5'ij, extensive areas of 
" actual " and " probable ” hgnite-beanng nn .isures occur on 
the western side of tlreat Be.ir Lake, m the valley of the 
Mackenzie River, ami particnl.uiv in the della region of this 
river [No. 18 on .\la|)]. Ihe l-'orl Norman Tertiary basin 
extends a short distant e up (ireat IJe.ir rivi i, .ind is estimated 
to contain 4,800 million tons of lignite in three seams reported 
to be 3, 4 and g ft, thick. 

In the region of the .Mackenzie di ha, (Ti tareous rocks, over 
a wide area, contain a few expoMires of coal. On llortion 
river, S.W. of Franklin Hay, a 4-ft. seam and several smaller 
seams are found. 

Xorlhern hhnds 

In the Northern Islands, coal, and rannei-roal, probably 
from the base of the rarlxmiferous system, have been found. 
Tertiary coal ha.s been exposed on Ijatfin Island. Bylot Island, 
and On Elsraerc Island near Lady Franklin Sound, At Cape 
Murchison a 25-ft. seam has been reported. 'The probable 
.rteeiwes of coal are estimated at O.ooo million tons. 

•, ; Da'clopnunt of Lignite in Canada 

I; 1 ^' Canada, as in many other countries, the conversion of 
Mqir .lijjnitc into a higher grade fuel is a question of much , 
WPOrtance, and, imder Government auspices, is being in* 
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vestigated in Canada on the lines of briquetting carbooi^ 
lignite for the production of an artificial lignite. $itnSadV> 
in New Zealand, the use of "brown coal" in gas-prodnceRi 
and for low-temperature distillation is engaging attention, and 
ha-s been investigated to a certain extent with encoiua^ng 
results flip].' Tlie use of coal generally in improved Ways is 
referred to succinctly by James White [122/p. 24]. 

Powdered coat as a fuel is coming slowly but steadily 
into use, and. in U.S.A.. about 10 million tons of coal are con¬ 
sumed annually in this form. Its uses and application have 
been dealt witli by C. F. Hcringtoii [114]. In Burma the use 
of powdered Tertiary coal, generally hydrous and of indifferent 
quality, is now being investigated jointly by the Railway 
Department and tlie Burma Corporation Ltd. The almost 
perfect freedom from smoke when powdered coal is burnt is 
very striking. 

Newfoundland 

J. P. Howley, writing in 1913, states that the coal-areas of 
this island are still undeveloped, a fact due to the claim of the 
French to the e.vclusive right to the foreshore on the western 
coast under their lishing rights, while they held no power to 
work the mines. This impmsc was recently ended. 

Rocks of the Carboniferous series occupy i,loo sq. miles 
to the south of St. George Bay, and about 500 sq. miles in the 
Humber River valley and its branches. The former is regarded 
as an extension beneath Cabot Strait of the same series in 
Nova Scotia. 

The Carboniferous scries in St. George Bay district has heijat 
much folded, and contains several small synclinal troughs flif 
the " Productive Coal-Mea.sures.'’ On the upper reaches ^ 
the Great Codroy River, a seam of 9I ft. thick and one 23 .^’ 
thick with 15 ft. of coid are found in an almost vertical postHt^ 
The coal is of good quality, but the seams dwindle in thidqlt^ 
wdthin a short distance. On the Middle Barachois 
seams, ranging from a few inches to over 5 ft., are expbsedj/gM 
on Robinson's Itiver 3 seams arc seen, one being 4 ft. 2 in. 

In N.Z. tlic tern\ " lignite " is confined to fossil fuel retaining 
the woody structure of the original components, white in \KtOia» 
thia fuel it termed *’ brown coot" 
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ibe HanAer district on Aldery brook, 6 scams, tangi^ 
li to 6} ft.; on Coal brook, 6 seams, ranging from I to 3| 
cm Kelvin brook, 3 seams, mnging from si to 6 ft.; and on 
j^ooielawk, gseams,ranging from 1 (03I ft.,liave been proved. 
; The following an.alysi s are of typical samples of Newfound- 
■Und coal [2/p. 437 8) 

M«d*lurr V1.4. rc Atb. Sulpbtur. 
St. George r r.. 5< 47 10-43 3^)4 

Hiaiber. . .3 04 ji :-; 3403 SOO I'Og 

It may be snmmarircd ili.it " tin-re .ire several seams in the 
different sections large eiioiigli. and of Mitlieiently good quality, 
to be reckoned as workable coal-xani-." (Howlev). 

TuiNmAU, Wi.Miw.Miii I~iANii.s, liiiirisH Guiana 

(sei- p. lyiS) 


..\rSIK.\l..\M.\ 


.VfSIR.MI.t 


Xac Simih Ifii/es 


Geology oj Ihe Cinil-heaniig Rocks 
The work of inve.-.ligitors on tins siibjict has been sum¬ 
marized by E. F. Pittman jyi p. 309; (i). Government 
Geologist of New South Wales, m the following record : 


C«oloficnl A^e 


Mwm'tm Tbtckncsi ’ 
of MfaGi. 


J.ye.kllly. 


CbuA^terofCiad. 


I. Kainozoic, 
Eocene to Phoctni 
It Mbsozoic.IVku- 
tie or Trias~Jwa 
in, Paleozoic. 
Pemo-Carbom- 
(nous 

tv. FALAOZOIC. 
Cgrboni/erous . 


< About ivK> ft 


J Alx-ut 2.500 ft 

(Il.ty.ffc 
('i.irfnt (; and 

Kitlifuirnd K. 
N'orthern, Scriilli- 

AbtFUt i3,oo«> ft • 

ern and VVtNt* 


frn Co.'tlljt ItJs 

,\b(iUt lo.txrff ft 

Stroud.i.f Hullah 


Detail 


Ki-in lra. r.uJg.iiijf ])rown*coal or 
Ugoite. 

Coal suiUt^ for 
local use only. 
Good gas, bouM 
and Ntetm coftl. 

Very inferior co«l> 
mlbbandi; 
no value. 


♦David atates 15.000 to I^,000 ft [izOp jnj. 

'’V Panno-ClArbooiferous rock.s alw* o* cur norUi <>f Stftjud towarda Wani'ft 
and a 30'(t. scam of authraette coal <4 ptjssibic value has been esponed 
t6 tbe base of the mca-surcs 'izO j<. 479]. 


/ I. /\ai«o;oic 

■: lignite or brown coal, of undetermined but limited extent, 
'lutf been found in deep alluvial gold beds, overlaid by bahklt. 
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Oae deposit, 30 ft. thick, occurs at Kiandra, but, as a rulegO^., 
beds are from a foot to 3 or 4 ft. thick, and are, at presanti-.^l 
no commercial value.* 

II. Mesozoic , ‘ ' r 

Pittman n.-gards the Mesozoic Coal-Measures of tie.' 
Clarence and Kichmond district, south of the Queetndasd'’ 



border, as either Triassic or Trias-Jura.' They stretch far 
about 120 miles along the north-east coast of New South Wales, 

* The writer, while visiting many years ago a " Jeep lead ” gold-mine new 

fiidUrat, was shown a similar brown-coal deposit, in which the bones of A 
gi§(uUxc AiiNgdroo, with a chisel-.'thaped txinc implement alongside, were said 
to haw been hiund during underground operations. These remains are noW' 
1 b the Ballarat Museum. The iniploniont is now discredited, and the evidoBoe. 
being considcu'd inadequate, the matter is unsettled. - ' ' 

* Valuable scams of Mesozoic coal are bi*ing extensively worked acfm''tiitt;, 
border In Queensland, and B. Dunstan, Government Geologist, says duils''' 
after due consideration, the old tenn, " Trias* Jura " has been deleted, add 
terns *' Triassic " and " Jurassic ” have been substituted as the awnes w^J:, 
individual systems in that State Ciz7/p. i]. 
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extend northward into Queensland; thdr greatest width 
from east to west is 65 miles. 

These measures have been divided as under: 

Slules. posiibly cootaming coal scams . . rpi>^^ Clareiico Seriei 

^bick bodded sandstones (aUiut too ft) . Mutdlc Clarence Series 

and sandstones (alx>ut 300 to 1,000 ft ) N^ith 1 

coal seams.> I..ower Clarence Series 

Thick beds of coarse conglomerate . . . j 

From the litliological sitnilaritv of tlusc measures to the, 
Hawkesbury San(lstone.s were fomierly regarded as 

Triassic, a view which miglit reci ivc sdiiu' support from the 
fact that both the Clarence co.il and tlie Ipswich coals, with one 
doubtful exception, lie beneath identica] massive current- 
bedded sandstone. The Ipsw ich coals (e.\cluiling the Walloon 
series of the same district) are referred to the Trias by Dunstan 
[127/p. 3] "alkom fi3j]. There is a frequent 

occurrence in the Clarence measures of Tniiioplcris Daintreei, 
a fossil not found in the Hawkesbury Series. 

According to J. K. Came ;i2.t/p. 3(1], the only coals of 
the basin occur in the I.owrr S( rii.s. rhere are at least five 
seams of coal with inteistiatilicd shale beds varying in thick¬ 
ness from 2 to 37 ft., witli rarely more than a fool of clean coal 
between the bands. Ihe coal is high in fixed e.rbon, com¬ 
paratively smokeless, and rcm.irkahly free from sulphur, but 
high in ash and unsuitable for other than local u.se, as recently 
confirmed in a report by Came [125J. 

On. the western side of the Main Divide I lie .Middle Clarence 
Series is also found, dipping westerly under the central 
plains, and is regarded by Pittman .as forming the southern 
extension of the intake beds of the great Australian artesian 
water basin. Many artesian water bores put down over this 
great area (569,000 sq. miles) [134] have passed through coal 
of undetermined thickness and quality, but in any case the 
presence of water under pressure in the strata renders the 
possibility of coal-mining most unlikely. 

HI. Palaeozoic — Permo-CarbmijeroHS 

The Permo-Carboniferous coal-fields of New South Wales 
lave been divided into the Northern, Southern and Western 
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groups, which, however, are merely geographical liivisions flJ 
one large coal-basin. 

While the area covered by this system extends over some 
16,550 sq. miles, these coal-fields are practically comprised 
within a rhomboidal-shapcd figure, of which the four angles are 
at Newcastle, Wollongong, Wallerawang and Scone, and of 
which the extent is about 8,000 sq, miles. Coal occurs beyond , 
the limits of this area as, for e.xample, to the sotith and west of 
Wollongong, wlieie, however, it is of little present value,'and 
far north at (lunneilah, where a limited (ptantity of good coal 
is found. 

ThePermo-Carbonifcroussyslem, with the overlying Triassic 
and underlying C.uhoniferous, may be tabulated as under: 

TUicknm Is feet 

Triassic [!au'ke\hury Sfrifi. tlivulr <J into 

Wi.vn.iiu.itI,t SIkiI's. llavNkfsbury 
Nan.ili' t'li It- Ms 

I’I'I'rr. vr Srun'^lle. lUiihiitit and I ith- 
l-rfshuam (\‘a!-Mrasures. utth 
,111 f( 3^ to -v* b <>( \sorK- 

.ihlc'io.U.T,.|00 to 1,500 

l>ftnf".rv lri‘'<huiilfr . 2,200 

Middlf, I r I ouia^(\ nr i .is/ Maitland 
( "ill Mra^'tK-y \Mlh tin .iKcn of 

PbrmO' .ilmul ft of worlc.ii'lt' « o.il 500 to 1,800 

CaruoniPEROUs rf>f'er Manne J!e<h . 5.000 tO 6,^00 

l.o.ifr, nr iheta. and (lyde liner C.m/- 
A/fi/.Mfft’.s, pr<il».vl>lv fiilitfly fresh* 
w.ilt r, wiDi .Ml iif .U>ttut 

’o ft id wt.rk.iblf io.tI . 100 to 300 

I iihfr Mitnne lii’d\ bf*ls joo ft 

thick . c.iiit.iui nunu'niusiic-f'rotivTtl 

j pcbblts) ..... 4,800 

\ Total maximum tUkknoss . . 17,000 

Carboniferous 

Gaicriil Rt-iiai' oj the Coal-fields 
Pittman [131] gives a general review of these coal- 
measures, of which the Northern, or Newcastle, coal-field has 
been described in exhaustive detail by T. W. E. David 
[136], the Southern, or lllawarra, by L. F. Harper [129]. Md ' 
the Western, or Lithgow, by J. E. Came [134]. 

For descriptive purposes it may be taken that the centre 
of the basin occurs at or near Sydney, where the supposed j 
most, or " Bulli,” seam is being worked by the Sydney Harbour^' 
Colliery at a depth of 2,882 ft. The strata rise from tins poast^ 
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«low angle to the northern, southern and western coal-fields, 
in each of which certain coal-seams are extensively worked. 
It has, however, to be noted that the quality and thickness of 
the individual scams are, as might be expected over such a wide 
area, subject to great variation, so much so that the valuable 
Seams of one district are frequently of little or no value in the 
other districts. Further, it may be admitted that surface 
contour or other conditions did not admit (>1 either an inter¬ 
rupted growth or deposition of co.il-foinnng vegetation on a 
given horizon over the whole basin, and ili.il fiom this cause 
one seam or another may be absent witliin eeitain areas. It 
would be imprudent, therefoie, to insist in eveiy case on a 
definite correlation of co.il-seains over long distances where 
the available evidenee is still se.nity. 

The Upper C.oal-Measnres of the Nortlietn coal-field have 
their continuation in those of tlie Sonthem and the Western 
coal-fields, and in those lappisl innh-r Sydn. y Jl.ubour. The 
" Wallarah, ' or No. i. scam of tlie noith may be correlated 
with the " Bnlli,” or No. i. seam of tlie sontii, ,ind with the 
Katoomba, or No. i. seam of the west, all of wlmh form the 
top of the Permo-Carbomferons system, and .ir,' immediately 
overlaid by the Tri.issic. It lias been iisii.dlv held that the 
prolongation of tins No. i se.im w.is lo be loniid in the topmost 
seam beneath Sydney Harbour, but .some doubt has been 
thrown on this correlation by I- F. il.npir. who, from his 
recent investigations in the Sotitbeni ro.iMn Ids. considers it 
probable that the “ Hnlli ’ seam and ihi- iindeilying " Four 
foot ” seam gradually dic‘l out toward the Sydney area, and 
that the seam there worked is the third, or “ Dirty,” seam 
of the south [t^q/p. Z05]. 


The Upper Coal-Mciuures 


I. wuntran 

%. Creftt Northern 

Faaufem 
4/Upper F!iot . 

5. Lower Pik>t . 

6. Australian 

7. Smood 


Serthera Cfial-fnli 
Thirkn'^1. 

. Alxiut II ft. 

. About 20 ft. 

. up to 25 ft. 

. From 7 to 29 ft. 

7 ft. work^ 

. From 6 to 8 ft. 


Clumtfr. 

Sphnt, kteam coal 
Splint bitumiooos 
coal y 

Contains many bands 
N t workable 
Not workable 

Mostly bituntioattt 
Bitummout 
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«caa«. TUckMM- CbtmteC 

1 Nobbyfl. . . • Not workabtft 

9. Piny . . . . 6 to to It.; splits 

into two seams in 
places 

10. Yard .... About 3 It. 

It. Borehole . . . From 4 to 22 ft.. Bitaminous: ol ex- 

usually 8 to •) ft. cellent quality 

12. Upper and t/)werSandg.itc From 4 to 6 ft. Usually not workable 

The Wall.irah, Great Northern, Australasian, Burwood and 
Borehole seams only are being worked. The Borehole seam 
has, on account of its superiority as a household and gas coal, 
been by far the largest contributor to the output of this, the 
most important coal-field of New South Wales. It is, however, 
becoming rapidly e.'ihausted in the Hunter River Delta area, 
and is yielding place as premier producer to the Greta seam of 
the Lower Coal-Measures. 

Further reference to quality will be found under analyses. 
The other scams, so far as proved, are valueless under present 
conditions: 

Southern Coal-field 

SeAtn*. Tlilrktii'>a Character. 

I. Bulli . . -» to n fl . usually Scmi-bituminous, eX- 

<» to 7 ft cpllont steam and 

coking coal 

3. Four Foot . . . AlKJUt 4 ft Scmi bituminous 

3. Thick, or Dirty . . Ab»nit 17 ft. Quality variable; pos¬ 

sibly workable in 
the future in parts 
to the south 

4. Oil Shale . . Kerosene shale; for-. • 

mt'fly worked OH 
small scale at Mount 
Kcmbla Colliery 

5. Unnamed . 

6. Unnamed . . . Between Nos. 6 and 7. 

sihcilied wciodhi tnion Not workable 

7. Unnamed . . .0 ft., including numer¬ 

ous bands 

No. I seam has been extensively, and is incretisingly worked 
from Mount Kembla, near Wollongong, northward to the 
Metrop<.'litan Colliery, a distance of 22 miles, and No. 2 has been 
mined to a small extent. In the district south of Mount 
Kembla No. i seam thins, and eventually disappears; Noi S ' 
continues further south, but deteriorates: No, 3 improves- 
greatly within limited areas; and No. 4 seam improves in thi^-^ /■ 
ness and quality. The other seams are consistently inferii^j!,';' 
and finally disappear in the same direction. 
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At tte Bain *aft of the Metropolitan ColBery the BuBi 
team is J2 ft. thick, but, at 3} and iii miles to the north, boring' 
proved it respectively 4 ft. 8J in. and 4 ft. t in. thick, while 
correspondingly the Four Foot seam was 6 ft, 1 in. and 5 ft. 3 in. 

The Southern coal is an c.\collent steam co.>l, largely used 
by the ocean-going steamers visiting Austr.Uia ; coke made 
from it is exceedingly strong, and suitable for smelting purposes 
in blast furnaces. 


Scams. 

I. Katoomba 

а. Dirty 

3. \Coal horizons 

4, > marked by thin 
y } coaly streaks 

б. Upper IronUalc . 

7. Litbgow . 


ItVs/rfH Coal fifld 

Thiikm-^ 

Fnmi j It. <> fi. 

I']) to lb ft., itKliKlin^ 
b.vntls 


. I’rom } to b ft. 

. AUnil 11^ ft (lowir 
«) ft ut-rkrti} 


Character. 

f.>n.ihtv indillcrent 
N*. t''(‘am tifSouthern 
ftial-lK'ld 


K.itIwT hi){h in aih; 

iiM'tl lotally 
r.n.d Mt-am and coking 

rr.al 


Seams Nos. i and 6 liavc been woi kt‘<l only to a small extent; 
all the collieries in the l-ithgtAv v.illry, .iml Hune in the Wallera* 
wang and Cullen BulUm area in the wi stetn part of tlic district, 
work the No. 7, or " Lilligow." scam. 

The coal is a gootl steam coal, somewhat inferior to the 
Southern coal, from which it differs in ha\jng a higher per¬ 
centage of hygroscopic moistuie, volatile hydrocarbon, and 
ash, and a lower percentage of fi.xcti carbon. It produces a 
coke useful for metallurgical purposes. 

Carne [124/p. 219] gives the following comparison of coal 
from the Southern and Western coal-fields 



'itU 

! U e^U^n Cpul'fitU. 

' 

HuJlt Stam 
■ . toUierjc* 

I Kh^'rm 

Viillry- 

. 7 kolllcrlfti. 

WaJleniWMg* 

; CuQcnBiincs. 

! 9 Ccpflicriet. 

Hygrotcof^ Moisture .... 

yofauae Hatter. 

Carbon. 

0‘<)7 

jyio 

65 2fi 
10-67 

1 lS .3 

1 3.'(0 

54 

1 12-U 

j a*6i 

29*76 
i 53 '« 

} * 3'79 


»oo 00 

; 99 -‘V 7 

1 w-w 

Sai^v is cral. 

0*462 

1 0-655 

j 0 -S 3 * 
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If Irondale coUiety, which works No. 6 seam, be mnHted, 
the Wallerawang is slightly less in ash than the Lithgdw V«lley 
group. 

The Middle Coal-Measures 

These measures outcrop at East Maitland on the Hunter 
river. W.N.W. of Newcastle. The coals are of both splint and 
bituminous ordi-r, more tender and friable than those of the 
Upper and l.ower Coal-Measures, and suitable chiefly for steam, 
gas, smithy and domestic purposes, but not for export. The 
seams arc subject to splitting by bands, which frequently 
increase to great thickness. The principal seams, of which the 
most important are the second, third and fifth, are as follow ; 


Summary oj Tomago Coal Seams 



Tbicku^u In ft. 

TblcknciB wwked. 

I. Top Scam, or Donaldson's Scam 

. 4 to 6 

3 

2. iiig 13 cn. or Tomago Thick Scam 

. 7 to 10 


5. Tomago 'I'hm Scam 

to 3 


4 . Scotch Derry Scam 


Not workable 

5. Kathluba Scam .... 

5j to II 

4 to 4i 

6. Morpeth. 

. 4 i to a 

Not worked 


The aggregate of coal is about 40 ft., of which a thickness 
of about 33 ft. is in seams upwards of 4 ft. thick, and the total 
thickness worked is about iK ft. 

A typical analysis of Tomago coal is [132]: Hygroscopic 
Moisture, l-6o ; Vol. matter, 35-85 ; l-i.xed C,, 53-85 ; A^, 
8-70 ; Sulphur, 1-222 ; Sp. gr., 1-336 ; Coke, 62-55; Evapora¬ 
tive power, 12-5. 

These measures are not represented in the Western Coal-field, 
or in the southern part of the Southern Coal-field, where in 
both cases the Upper Coal-Measures rest on the Upper Marine 
beds: but a borehole put down in 1891 at Bulli Colliery on, 
the flat between the colliery and the sea intersected, at a,. 
depth of 717 ft. below the lowest coal seam of the Upper Coal-. 
Measures, a seam of coal and bands 7 ft. 4 in. thick, probaWy? 
referable to the Tomago Series [123]. In the absence of bore-'., 
holes of suflicient depth, the southern and south-western hmi;^." 
of these measures are still undetermined. Their northenk.' 
extension is still uncertain, but Pittman and David admit 
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pos^Wijr of Ihdr coalescing with the Upper Coal-Measures at 
Rix's Creek, near Singleton. 

Beneath these measures there follows the Upper Marine 
Series, with the last csidence of the glacial action begun in the 
Lower Marine Series, and continued through the intervening 
Lower Coal-Measures. 

The Lower, or Greta, Coal-Measures 
The general description given by Pittin.tii and the details 
amassed by David present a very cdinplele picture of these 
measures. They consist of sandstone sli.iles and a charac¬ 
teristic bed of conglomerate usually ocnirting between the 
two coal-seams of the scries, but oec.ision.dly found between 
splits of the upper scam. Their total tliickiiess ranges only 
from 120 to 200 ft., yet, from the point of view of quality and 
productivity, the series, in the 15 miles of country between 
West Maitland and Cossnork, has become the most important 
coal-mining district in .Austr.dia, 

The upper scam varies in thickm -s from i.j to 32 ft., and the 
lower scam from ,t to 11 ft The former w.is worked for many 
years prior to l8b6 at the (Ireta and the .Kljoming .■\nvil Creek 
colliery on the western sideijf tlie l.oi hmvMr anticline or dome 
and at Homcville Colliery on the eastern side, but, by far its 
most important development, between Homcville Colliery and 
Cessnock, was disclosed in that year by David and his 
geological survey party. The imiiortanre of this discovery, 
now fully appreciated by colliery comp.mies, is shown by the 
production from this scam in iqiy being nearly 60 per cent, 
of the output from the Northern Coal-field. 

The coal breaks with a conchoidal fracture, and is somewhat 
cannel-Iike in appearance. It is hard, clean, and suitable for 
gas-making and household purposes. It is a useful steam-coal, 
iiut rather fast-burning and smoky; the sulphur content is 
rather high, particularly in the " brassy tops ” of the upper 
.Setot, which, on account of their character, are usually left as 
a roof in the working places, and arc conscciuently lost for ever. 
TheStilphur contents and the cannclly nature of the coal, witb 
;a. Ooosequent low ignition point, tend to induce spontaneous 
Gffttbustum. These characteristics, further, may account for ' 
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the weathering ol the Greta coal-seams at their outcrojt to an 
exceptional degree, as the writer has personally observed. 
David, citing an instance of this, says, " The entire 30 ft, 
of coal, as it approaclied the surface, was represented by a 
few inches of perished coal, or black-peaty day," and ".it 
has often been found necessary to tunnel for a distance of 
80 to a 100 yards before the coal makes its full thickness.” 

In the " limning Mountain ” at Wingen, 90 miles N.N.W, 
of West Maitland, the Greta seam has, through spontaneous 
combustion, been burning for a period of at least 1,000 years 
according to an estimate by David [i2f)/p. 190], who, in the 
same Memoir, p. 144, states that the Greta scam, in the Cess- 
nock district, has been on fire in prehistoric times along the 
outcrop for a length of 15 miles. 

The outcrop of the Greta measures laps round the Lochinvar 
dome, from which coal-bearing strata, probably amounting to 
9,000 ft., have been denuded. In addition to this barren area 
there are large portions of country where the steep dip of the 
measures takes the coal rapidly to an unworkable depth 
beneath the Middle ami the Upirer Coal-Measures. 

The characteristic bed of conglomerate previously referred 
to can be traced for over 100 miles from West Maitland to 
Wingen. Again, in a direct line itio miles due north of Wingen, 
at Ashford, south of the yucensland border, there occurs what 
is probably the eiiuivalent of the tirota Coal-Measures, includ¬ 
ing a fine, but highly inclined seam 30 ft. thick [126]. Some 
400 miles further north, on the Daw.son River coal-field, in 
Queensland, west of Rockhampton, an ii-ft. scam of fine steam- 
coal, capped by marine slnila, was discovered by B. Dunstan 
[128],‘ and described by him as the best steam-coal yet found 
in Australia, This also is supposed to correspond to the Gretn 
horizon. Again, 200 miles further north, in the Bowen River 
coal-field, R. L. Jack [130] has described four seams over¬ 
laid by marine strata rich in the fossil brachiopod, SirophahsiHi 
as are the Upper Marine beds of N.S. W'ales. If the correla¬ 
tion of these several occurrences with the Greta measures he’ 
correct, the distribution of the latter in isolated patches Xioi^' 
of Maitland extends to 900 miles. 

‘ Calorific value, 7,763; Evap. power, 2*98. 
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Att immehse area south of the Newcastle coal-field ptobaU; 
coataiss these coals, but at unworkable depths. Only on the 
Clyde river, i8o miles S.S.W. of Newcastle, are patclies of 
Greta coal again exposed. 

In Victoria the Greta Coal-Measures have not yet been 
found, though possibly their equivalent lioriron is the Ganga- 
mopleris sandstones of B.icchus Marsh. Tlie known Permo- 
Carboniferous strata of Victoria belong ehietly to the glacial 
horizon of the Lower .Marine Series of N.S. Wales, and David 
expresses the opinion th.it " it is not improbable that coal 
may exist in some part of the extensive coms aled areas of the 
Victorian Permo-Carboniferous rocks." Tliin coal-seams of 
excellent quality, the e()ui\Mlcnts of the Greta horizon, occur 
at Preolcnna in the north of r,isni.inia. Lower Marine glacial 
beds are found in South Austialia, and A, G. Maitland 
refers the coal of the Irwin liver, above Gcraldton, Western 
Australia, to tiie Greta horizon, in spite of its hydrous character. 

IV. Pativii'jiii'—Cjiliimijeroiis 

The physical conditions under which tin rocks of Carboni¬ 
ferous age in Australia weie laid down diftercd greatly from 
those of Permo-Carboniferous tunes, I'ossil, and in places 
stratigraphical, evidence of a marked bieak between the two 
periods exists. 

During the earlier period there was intense volcanic activity, 
accompanied by considerable oscillation of the earth crust, 
resulting in the elevation of certain areas above, and the sub- 
ridence of others beneath sea-level. The advent of the Permo- 
Carboniferous period coincided with the appearance of the 
remarkable and widespread glacial conditions common to 
Australia, South Africa, and north of the equator, to India, 
New forms of plant and animal life supervened, l.epidodenirm 
and the BJiacopteris fern, which flourished over Australia 
PhiUipsia, the last Australian trilobite, and many of the coS 
temporaneous brachiopods, became extinct at the end of th< 
Carteniferous period, and the reign of Glossopieris and Gauge- 
nupUrii flora in the Permo-Carboniferous age was established 
, Tlje Carboniferous strata of N.S. Wales contain no coal 
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seams of commercial value, so far as known. Nfear StKmd, 
40 miles north of Newcastle, a 5-ft. scam of very inferior stony 
coal and coaly shale occurs at the top of this system. Similttrly, 
at Irrawang, nearer Newcastle, thin seams, full of bands of 
clay or volcanic ash, are found. These evidences, and the 
wide distrilnition throughout the measures of volcanic dust, 
lava and volcanic mud render the existence of any clean coal 
improbable. Rhacophrh fern leaves and impressions of 
Calamitcs are numerous, and form a useful guide in distinguish* 
ing the rucks of this system from the Permo-Carboniferous 
strata. 


Analyses of New South Wales Coals 

The analysed represent the Coals as sold 


Northern Coal-field 
Upper Coal-Measures 
.^reliole Sciini 
liurwood Seam 
All seams 

Middle Coal-Measures 
Lower Coal-Measures 
(Greta) 

Southern Coal-field 
Upper Coal-Measures 
No. 1 (Hulh Scam) 
No. 2 (.4 Foot Seam) 
No. 3 (Dirty Scant) 
All Scams 

WXStERN COAL-FIBLD 
Vppir Coal-Measures 
(See p. III.) 


No. of 

Mois¬ 

Vol 

Plietl 

lani(>Iei. 

ture. 

in.tUcr. 

Carbon 



_ 

_ 

15 

— 

— 

— 

78 

201 

3601 

53'27 

5 

1-88 

35 - 7 I 

52-77 

31 

1-89 

4 i ’35 

5 ^’* 5 i 

^7 

4 

4 

35 

071 

2365 

63*98 

•^5 

2-05 

32-31 

■5308 


Aab. 

Sul¬ 

phur. 

Bpedfle 1 
ifntvit;. 

i 

power. 

7*33 


1*323 

]2*82 

8*20 

— 

— 1 

13*68 

8*71 1 

0*468 

— i 

12*70 

9*64 1 

1185 

i’350i 

ia'50 

0-25 1 

1014 

1 

1 

X3*20 

10-94 



I2*80 

12-24 


— 

13*50 

1591 

— 

— • 


11*66 

0*470! 

— 

13*00 

12*56 

0*672 

: 



Outputs of Coal for Years 1913-9 



Northers District 

Watos DiiMct. 

Sostbem OMtet. 


^uasUty. i Value. 

QuasUtF. 

Value. 

QuasUtF, 

Vatai. 

*913 • 

i i- 

7,402,627 2.892,256 

930.066 

i 

239,694 

9.081,472 

SsC"?* 

1914 . 

7,ii3.<)»)t; 2.734,872 

913.890 

253.494 

3,363.741 


*9*5 . 

<>. 307 .o >5 2 . 3 V 7.«33 

880,595 

242.481 

3,261,398 


1916 

2.406.205 

966,396 

169,393 

1.848,933 


1917 • 

5.380.057 3,074,96b 

1,070,041 

497.667 

1,841,869 

gw.t«7' 

1918 

5.966,926; 3,481.418 

1.111,672 

481,940 

i.»»4.57* 


1919 . 

5,629.253. 3 . 795.»44 

1.173.727 
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Coal Reserpes 

Based on the assumption that the workable ooal extends 
over an area of 16,550 sq. miles, and is of available thickness 
only 10 ft., and deducting one-third, E. F. Pittman estimates 
the available coal within 4,000 ft. depth at 115,346 million 
tons [2/p. 12]. 



Queensland 

■_ An eminent geologist, when referring in 1872 to the geology 
Of Queensland, stated, " It is doubtful if true Permian and Trias 
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exist or are represented on the AustraKan Coptin^tj” :The 
reference to " true Permian ” probably indicates that doubt 
which gradually found definite expression in the present inde¬ 
finite designation, Permo-Carboniferous, for strata in Australia 
of Permian, and possibly of partly Carboniferous, age. 

But, according to B. Dunstan, Chief Government Geolo¬ 
gist of Queensland, coal is found in this state in rocks of Ter¬ 
tiary, Cretaceous, Jurassic, Triassic and Permo-Carboniferous 
age. 

The relative age of Queensland coals, as at present under¬ 
stood, is as under, fnnn Tertiary to Triassic [lai/p. 4]- 


TBRTFARy : 

Wfttrqvirk Crct-k .... 
ClUETACROUs (freshwater and nuirint* di‘p<>sits): 
(Upper) Jinrrum Senes (freshwater) , 

^ Winton Senes (freshwater). 
(Lower) Marybornuj^h Scrus (niannr). 

5= R«»llmR I'owns Sonrs (marine). 
Jurassic (exclusively freshw.itcr deposits): 
W.iUiHtn Senes 
I^arlmR Downs Senes. 

■ '1 laro Senes 

? - Laura {(.lurkltavn) Series. 

? r.' UenniMil.i Senes. 

? -- Styx Senes 

? •- St.inwell Senes [No. i2 on Map]. 

? Calliilc Senes. 

Triassic (e\*.lusi\ely freshw.iter deposits): 
iUindamlia Senes 
• • l.aml.sl>t)rouijh Senes, 
lielidon St'iies 

IpswieU Senes (lingalpa, etc.) 
PmmO'Cariioniffkous ; 

Upper Coal-Me.isures. 

Upper Marine Senes. 

Lower (Val-Measurcs. 

Lower M.mno Senes 
laK. Dawson Kiver. 

M.ackenzie— Central Railway. 
Clermont. 

Nfl)o. 

IVtwen River. 

Carjbonifkrous : 

Star Series. 

? tower Gym pie Series, etc. 


. Brown coal. 

. Coal'bearing. 


. Coal-bearing. 


. Coal-bear^. 


Coal-bearing. 


Tertiary Coal-Measures 

Waterpark Creek brown-coal area lies 34 miles N.N,E. 
Rockhampton, and is the only known brown coal in 
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'te«i \fiilp. 3 i6 ]. It occurs in t*o seams, aggregatii^ 57 ft. 
in thickness, and, though hydrous (see Table of Analyses), is 
: «f good quality. It is still imworked. 


Cretaceous Coal-Measures 

The most important coal-seams of this series are thoie of 
the Burnim coal-field in the coast.il ilistriet, between 8 and 20 
nliles from Maryborough, where coal of exeellein coking quality 
is mined. The measures (Upper Cretaceous) rest conformably’ 
on the marine beds of the M.iryhorougli Si ries (Lower Cre-' 
taceous), the equivalent of the Rolling Downs Series. These 
marine beds, which extend over |)robably 1,200 sq. miles on the 
eastern coast, arc .1 useful .guide to the jiosition of the coat- 
seamsof the overlying and frequently detritus-covered Burrum 
measures [127/p. it-l.l! iM*!- 
In Central Queensland .1 sin lcli of country from north of 
Hughenden to South of Winton, 200 miles long and 70 miles 
wide, occupied by Cril.iceous rocks (the eipiivalent of the 
Burrum Coal-Measures), is known to he coal-bearing. This 
area is within the gre.it artesi.in wati i-b.isin, and has been 
extensively bored for water. Some co.d-seams have been 
proved in this way, both at shallow ilepths and at from 1,000 
to 2,000 ft., but little is known regarding them, and it is, more¬ 
over, not clear that coal-mining in the water-bearing strata 
would be feasible. Dunstan mentions that north of Warreah, 
near the Flinders river and 40 miles e.ist of Hughenden, in a 
shaft sunk to work a thick seam [1,59 j>. 19], “ large quantities 
of water were struck at 500 ft. and prevented the shaft being 
sunk to the depth required. ' He, however, thinks that pro¬ 
specting for coal in these western districts is warranted, except 
kt points close to and consequently coiiqx-ting with coal of an 
older series and generally of better quality. 

,? Inrrferencetothisdistrict.J. H. Reid,Government Geologist, 
■'in Ins report on the Glossopkris beds at Belt’s Creek [142], says 
ft is probable that the coal-bearing shales of the Flinders river 
fsuad the coal-beds found in the Blantyrc bore (10 miles north 
' ’ift Warreah), at depths of from 400 to 500 ft., where they & 
shales containing marine Cretaceous shells, belmjgto 
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the Permo-Carboniferous or Lower Mesozoic,” anii " w» 

, reasonably expect to get Permo-Carboniferous beds undet &«',' 
newer formations of the central plains of Northern Queenslani'f' 
It may be noted that coal in the Westphalian and the Kent, 
coal-fields is worked beneath water-bearing Cretaceous beds— 
with due precautions. Reid, referring to Bett’s Creek Glmsop~ 
Uris beds, states, " Glussopteris has never been found in other 
parts of Australasia above the horizon of the Upper Coal- 
Measures ” (Perino-Carbonifenms), 

Jurassic Caal-Measui cs 

In 1915. nunstan classilkcl the Walloon Series of the Ipswich 
district as Jurassic, thus separating it from the Ipswich Coal- 
Pleasures and Uundamba ^'cries, which he placed as Triassic 
[izy/pp. 2 and 25J. This classtlieatiou has been lately sup¬ 
ported by A. 15 . WalkonTs e,\ainination of the flora of the 
Walloon and Ipswich measuns [i.jj]. Dunstan, at the same 
time, stated that the old term ” Trias-Jura " had, after due 
consideration, been changed to ” Triassic ” and “ Jurassic " 
as the names of individual systems. 

The important members of these measures, the Walloon 
Series in the district to the south of Ipswich, and the Tiaro 
Series west iind south of Maryborough, arc, with the somewhat 
doubtful Jurassic measures of the Peninsula, Styx, Stanwell 
and Callide coal-fields, found in the south-east quadrant of the 
State. Tlie Laura Series, on the Endeavour Laura and 
Deighton rivers, to the west of Cooktown, in the far north, 
is the only outlying area of these measures. But, according 
to Dunstan [136], the extension of the Walloon Series may 
be traced from the Maepherson Range, on the southern Queens¬ 
land border, through Chinchilla and Roma, and along the Great 
Dividing Range to the extreme north of Cape York Peninsuli^ 
a. distance of 1,300 miles. 

Triassic Coal-Measures 

So far as at present determined, the Bundamba Series, 
the equivalent Landsborough and Helidon Series, ^ 
Ipswiri Series comprise the Triassic Coal-Measures. 
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Permo-Carboniferous Coal-Meastires 

■ The dlicf coal-resources o£ Queensland arc undoubtedly to 
be foahd in these measures, and it is probable that the quantity 
tdill eventually be found to be larjjely in excess of Uie con¬ 
servative official estimate. 

From a point on the Dawson river, 150 miles wc.st of Mary- 
^rougb, an area occupied by rocks of this system extends in 
a north-north-east direction to the Bowm river, and has an 
average width of 100 miles In tins area, ecpial in extent to 
nearly two-thirds of lingland and W'.des, coal of excellent 
quality is exposed at m.iny points, such as the ao-ft. Mammoth 
seam on the Central Railway in the Xlacken/.ie river area, 
the 66-ft. seam of the tieiinonl area in the west, and the 20 to 
aq-ft. seam of the llowen area in the c.sticme north. 

Geological mapping of lh{' IJoweii river district [137] 
[135/p. 215] .shows the coal-mc.isuics to hi' wtil delined, resting 
conformably on a series of bciK of conglonu i.Ue and agglomer¬ 
ate made tip of vulcanic material, and ovci l.iid by a great thick¬ 
ness of sandstone, etc., containing abimilant marine fauna. 
These underlying and ove rlying beds are considered to be the 
Upper and the Lower -Marine Senes of the I’erino-Carboni- 
icrous, in which case the co;U-ineasuies are the equivalent of 
the Lower or Greta CoalMeasures of New South Wales. 

In this district about 30 sq. miles of the Upper Marine beds, a 
V«ry small portion only of the known area, has been examined. 
The coal-field contains four seams, of which the thinnest varies 
in thickness from 2 to 6 ft. and the thickest from 20 to 29 ft. 
The quality of the coal appears in idaces to have bea n affected 
(torimentally by intrusions of igneous rock, but elsewhere it is 
almost all tliat could be desired, and, on completion of the 
tkilway to the coast, the coal should command a coastal and 
&port market. Recent boring has proved seven seams, of 
.which five are considered workable, and the Mines Department ’ 
tn 1917 recommended the construction of a railway to connect 
ilmfidd with Bowen. 

‘ the possible hidden extension of the Permo-Carboniferout 
iWitiniits has been already referred to on pages 119 and 120, 
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j Cod Reserves 

Queensland, with its area of 670,500 sq. miles, may be 
described as a country rich in coal. The chief reserves lie 
in the south of the State in its coastal and eastern part. The 
more accessible deposits have been brought under limited 
contribution, but the bulk still remains little prospected and 
wholly undeveloped. Nor is this strange in a country with a 
population of but one person to the square mile. An estimate 
of coal resources must, therefore, be largely tentative. The 
official estimate, made apparently on conservative lines, about 
1912, is: 

Tons (metric). 

Actual l^cscrvo . . . .|i2,000,000 

l*rtjb.tblf . . . 1.(>85.000.000 

PtiSHlblo UfSiTVt’ . IJ.l22,<M«O.O0O 


Tabic of I’roximalc ('aal Analyses* 


Non. on Miip 

.MtU'ltirc 

Vnlutllf 

Ih'lri.) 

I’nllH'ii' 

I ixvd 
Cjrbon. 

Ash. 

listisMted 

Colotai. 


kiitii ■ 

Kani;. 

K.iiikC. 

Kaugc. 


I. Beaiidcst'rt Aom . 

S ’ 

1" 11 

5.S-.IJ 

25-11 

6,803 

3. Hurruni Area 

( " I 

(1 

(.3 j».> 

8-4 

8,079 

3. Callitlc (Vek 

U nS 

.•S-.M 

VI- 11 

-•o 4 

7.051 

4. Chinchilla Am . 


No n-liable aiialv.sis 

3. Clermont An a 

6. Cooktown Fu'ld . 

u-.S 

“i,' 21 

'>■: 53 

10-4 

7.7.6 

S OM 


7-’-34 

26-8 

7.249 

7. Dalby Area 


)u V) 

42-41 

12-13 

7,027 

8. Dawson Kivor 


14 •(* 

8 ''- 7 -t 

17-4 

7.763 

9. Hughendeii Area . 

>3 7 

*18 

5'-34 

3 i-» 

7,060 

to. I^Mwich Area 



7^-50 

21-4 

7.467 

11. IjiSWirh (Walluou) 

S 1 


■tS-tq 

25-6 

7,096 

la. little River 

13. Mackenno River 

.i-t 


Sj-jS 

17-6 

7.607 

(Central Railway) 

.1- o-A 

2.(-7 

«i -43 

39-5 

8,093 

14. Mount Mulligan . 

15. Nobo (Bee and Walker’s 




7.095 


Creeks) Area . 


I 2-3 

34-61 

16-J 

7 . 3 M 

7,000 

8.634 

18. Nundah—Ragle harm . 

si'O-ti 

35 --fi 

55-39 

26-19 

17. sty* Rivet. 

2-1 

M-iZ 

64-59 

13-3 

id. Tiaro Area . 

12-10 

34-3 

00-39 

31-4 

7.036 

19. Toowoomba Area 

3-5 

40-26 

42-6-40 

17-14 


•0. Warwick Area 

5 -*l 

44-3^ 

44-37 

16-9 

6.785 

31 . Waterpark Creek 

107-10-2 

41-5-40 

43-39 

10-6 



Notf.—Many other areas exist m the State, but there is no direct 
Ol their being actually or probably productive. '* 'j 

The output ol coal in 101 j was 1,02.1.273 statute tons, or 8*3 per 
the total Australian output, or 0 082 per cent, of the World's output, 
output iniQio was 931.031 tons. . 

0 For complete table of analysis see [138/p. 362]. For cod 
tee l 39 /p. 349) [138/p. 343) [* 4 o 3 - 
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South Australia 

The known coal deposits of South Australia are of very 
limited extent, and their economic value is still doubtful. They 
ore dassified as follow; 

1. Tertiary. Lignite in the south of the State. 

2. Lower Cretaceous. Brown coal and lignite of the Great 

Australian .Artesian Water-basin. 

3. Jurassic. Leigh’s Cri'ck Coal-lield. 

I. Tertiary 

The lignite of this age found at .several places, such as the 
Adelaide Plains, Noarlunga, etc., has not aroused any interest' 
and is not worked. A borehole on the P.iradisc Coal Mining 
Company’s property in Section J,o<).!. Hundred of Yatala, 
near Adelaide, struck lignite .it 150 ft. .and proved the seam 
to be 43 ft. thick. This lignite is high in moisture, ash and 
sulphur [145]. 

ll. I.viccr Cretaceous 

No coal of a value .apparently suflicient to warrant develop¬ 
ment has been found in these mc.asiires, although the presence 
of small seams of brown coal has been proved in boring for 
artesian water. 


III. Jurassic 

Leigh's Creek coal-field consists of two b,uins adjoining each 
Other, and situated on the Great Northern Railway. Copley 
Station (formerly called Leigh’s Creek) is at the northern end 
of the southern and smaller basin. It is 373 miles by rail from, 
Addaide and 163 miles from Port Augusta; Telford station, 
tfa miles further on, is within the northern basin [144].* 

: ’The Coal-Measures occupy irregularly-shaped depressions in 
Cmnbiian states. The northern basin has a length of 9 miles 
.from north to soutli, a maximum width of 5 miles, and an 

•: , Tbi| Eeview rectifies certain details hupplktl t» Th Coat Besouras •/ 

gives ibe results of more recent investigations. 
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■ *fea (rf 36 sq. miJes. The southern basin is 4 miles loi^, WIUi 
a maximum width of 2 miles and has an area of 6-4 sq^ mileS. 
The strata in each basin dip towards the centre. 

Exploratory work in the coal-field has, with the exception of' 
an old shaft sunk to 70 ft. in the southern area, been confine 
to the northern ba.sin, and consists of four boreholes, an ii ft. 
by 6 ft. shaft, and certain underground workings in the main 
coal-seam, at a depth of joo ft. The coal, which at the shaft 
is 45 ft. thick, is of a liydrou.s chai.icter, and the recently sug¬ 
gested term, “ sub-bitiitninoiis,” may be aiiplied to it. 

The depth and thickness of the se.iin, where proved, are as 
under; 


Pcptbu. 

Top o( seam 
Bottom ot soam 
Thickness of scam 

Tile quantity of coal extracted piior to iqoo was 12,455 toos, 
and a furtlier 713 tons were won in iijr;, wlien a thorough 
sampling of the coal was iinileitaken by the department of 
Mines. Tliero was no prcKliictioii in I'liS. Analyses of the 
numerous samples gave the following general results: 


.\u I Ilofr \|1 j llou'. N’rl 3 TIurc. Slioft. 

iJ.'i l.|'»7 f/08 240 ft. 

l.rS 1,545 (,,|6 2S5 „ 

.11 4* .is 4.5 .. 


Average of Vndried Samples 


WnU'f ut Vohtllc FlxCfl . 

Cnrboii. 

From top 7 (t. . . iOoo ^^.1-42 6*83 

From full thickness {45 it.) ^715 l * 3*91 


Average 0 / Air-dried Samples 


Water nt Volatile Fixed 
i«5* C. matter. Carbon. 

E^m top 7 ft. . i 6-4(> 30’<>3 44-t»8 

From full thickness {45 ft) 14 23 41*75 


Alta. Sul^lrar. 

8 ‘2o 0*37 

16*25 o*S4 


The samples on being air-dried lost practically half theb| 
moisture. The best co.al is obmined from the top 6 ft. - ■ 
The coal in general is dull, with layers of bright lustre^, 
coal. Occasional bands of clayey matter, seldom over imlf iur 
inch thick, and without continuity, blend gradually with .fha. 
coal. The bands were included in the samples taken, 
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thdr mo^ ol occurrence, it would be difficult to separate thoii 
fn»a ibe coal by hand-picking. 

The coal may be classified as sub-bituminous, and as usual 
with coal of a hydrous character, is peculiarly liable to cnamb- 
ling on exposure to the dry air and strong sunshine. No im¬ 
provement in this respect can be expected in the coal occurring 
at a greater depth. 

The economic value of this coal-field has hitherto been in 
considerable doubt, but, when regard is had to the large quan¬ 
tity of coal contained, and the fact that all the coal used in the 
State is imported, a thorough and continued investigation is 
fully justified. The whole of the co.d prartically can be safely 
extracted if the method of hydraulic packing of the spaces left 
as the.coal is removed in horizontal sections from downwards 
be adopted. To attempt mining a di posit of this thickness 
and character by any other method is to lourt disaster. The 
utility of this system of packing has been amply demonstrated 
in Germany, and an admirable application of it under Govern¬ 
ment control is found in the working of a 27-ft. seam at Ora- 
bilin Mine, near Padang, on the west coast of Sumatra. The 
general conditions of Leigh's Creek coal-field are such that its 
resources can only be fully utilized if worked ;is a State asset, 
though not necessarily by the State. 


Tasmania 

Tasmania is a country of many small coal-fields. The 
irregular contour of its surface, largely covered with heavy 
timber, and often with dense undeigrowth, while lending it a 
peculiar charm, renders difficult the discovery of its mineral 
l^urces. The conditions under which the coal-measures 
occur are geologically interesting, but commercially of. a 
limited character. 

S' The coal-bearing measures belong to the following geological 
petiods: 

, I,., Kainozoic. Brown coal or lignite. 

: n. Mesozoic. Bituminous coal; Upper Coal-Measures <»(' 
' Tasmania. 



t*6 BRITISH SOURCE^ OF COAL SUPFLti^-^ 

in. Palawaoic. Bituminous coal and kerosene shale J PiilBOf 
Carboniferous, or Lower CoaLMeasuies fflf 
Tasmania. 



Certain distinctive features relating to the coal-measures " 
recognized in Tasmania, as. for example : ' , / 

1. The absence of strata corresponding to those lefatied iA;';,'. 
New South Wales to the Carboniferous system. ^ 








■' AUSTRAUA ■ '-■■■' •-.flir. 

. ji, Ttie existence of " tiUlte " and glacial conglometate at 
tliel»se of the Penno^rboniferous Coal-Measures, correspond* 
ing to the glacial beds of Australia, India, South Africa, etc. 

3. The presence of plants in the Mesozoic Coal-Measures, link* 
ing these with the Trias-Jura ' bods of Australia, India, South 
Africa, etc,, and the absence, as pointed out by W, H. 
Twelvetrees, of TiFniopInis Dciintrcn, the critical plant of 
Australian Jurassic rocks [i53/p. 12]. 

4. The occurrence of diabase, now Rcnerally considered as 
of late Mesozoic age, which pierced the I'crnio-Carboniferous 
and Mesozoic strata, and forci d its way helween the beds as an 
intrusive sheet now found in e,\pii^nres over half the country. 

5. Much step-faulting, breaking tlie continuity of the coal- 
measures and producing mining areas of sin.ill c.xtcnt. 

I 

The general review of the roal-fiehU of Tasmania given by 
Twelvetrees in The Coal Keniunei oj Inc Wnild is here 
largely drawn on. Additioii.il information is drawn from 
Bulletins of the Geological Survey of Ta .mania. 

I. Lignite hikI l-liowii Cniil 

Tertiary lignite and lirown lo.d an wid. ly distributed, and 
are found at George Town, Kosewears, Muddv Greek, livandale, 
Kimberley, Sassafras, Howth, 1!1\ the Kiva r, Detention, Magnet, 
Henty River, Macquarie Harbour, (ih iior.i, Duse Bridge, etc. 
They are at present of no economn v.duc. 


IIj- Mesozoic Coil! 

Although some of the following coal-fields are scarcely 
separate basins, the divisions adopted in Twelvetrees’ review 
are here adhered to. 

* It b ptlibably an error to refer these Trias-Jura beils, aa is done td Chfa 
Mwogfajd). to the Clarencc-TallitaKar Senes T N.S Wales, for the CInienco 
fiertM, in which Taniopleru Datnlreci is plentiful, are more recent than Trisa. 
They may, however, be coupled-with Ihc lacustrine fish-heds of Tatbragsr, 
bat 'hot With the Clossofleris-lKiriag beds at Talbragar, wliicti at* I’enila- 
CsiiMiitesous. 
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Northern and Eastern Fields. 


(a) Mount Rex I 

(J) Rigney’s Seams VAvoca Field, 

(f) St. Paul’s Scams) 

(d) Mount Nicholas Range] ■ 

and Fingal Basin These areas may be re- 

(e) Thompson’s Marshes garded as one coal-fi^. 
{/) LlandafT-.Scymoiir 

(g) York Plains. 

(A) Mike Howe’s Marsh. 

(i) Longford. 

(j) Colebrook. 

(A) Schouten Island. 

( 1 ) Spring Bay and Prosser’s Plains. 


Southern and Soulh-Easicrn Fields. 

(w) Compton and Old Beach. 

{«) Lawrcnny-Langloh. 

(o) Sandfly. 

ip) Ida Bay. 

(?) Hastings and Southport. 

(r) Recherche Bay. 

(s) Tasman’s Peninsula. 

(a) Mount Hex [No. i on Map].—Five miles N.W. of Avoca 
two scams outcrop on the flank of sandstone hills capped with 
diabase. The upper seam is reported to be 6 or 7 ft. thick, 
but the quality has not been determined. The second seam, 
xoo ft. lower, is about 12 ft. thick, with four clay bands 
totalling 10 inches. A sample from the second seam assayed S 

Seam. Mditure. Vol. mntter. F.C. A»h. Sulphur. Coke. 

Upper part . . 12 35 0 54*5 8 5 Finn 

Lower part . . 17 28-2 55*0 i5-i* — Firm 

• Portion of the band.s were probably included. 

This is an c.Ncellent coal, similar to that of Mount Nichols^ 
which, however, has more moisture and docs not coke. It had 
not been worked up to the end of 1917. 

(b) Rigney's Coal-Seam [No. i on Map].—A seam of exedieht 
co^, loi IL thick, outcrops on the Northern side of the'dihtl^)i^ 
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OoiliiMl^sneuAvocaoiiibeiKHthitf'^efailway. ' 

■ {romMoniit Rex coal only in having a6 per cent, of fixed cXTbon, 

(ey Sf. Pairi's Coaf-SftiM [No. I on Map].— Seams outcropping ' 
on St. Paul's Dome, near . 4 voca. have been prosp>eeted atove 
Brookstead, but no information regarding their character is 
avdlable. 

(d) Mount Nicholas liaugc [No. 2 on Map],—As already 
noted, this and the two follow ing areas may be regarderl as one 
field. While a correlation of the se.ims may bo difficult to 
effect, analysis of the resjteetive co.ds indicate a distinct 
similarity. 

The Cornwall and the Mt. Nicholas collieries, on the range 
between the townships of h'ingal and Sf, Mary's, produce about 
95 per cent, of the Tasmanian output. Si.x nr seven seams ate 
known, varying from 3 to to ft. thick, but mining is confined to 
two scams known as the" upper,’.) ft. thick, and the "lower," 

6 ft. thick, the latter being the chief prouucer. The coal is 
non-coking, and an average analysis is 

Moisture. Vol. matter 1* c. .\^i Hulphur. 

6*i6 «> n 0-.5J 

(e) Thompsem’s Marshes; (/) LlamlajJ-Stymour [No. 2 on 
Map],—These areas extend southward along the east coast 
from St. Mary’s to Llandaff. Several workable seams, said to 
be of very fair quality, have been proved, and coal is mined at 
Dalmaync, 8 miles south of St. Mary’s, where a colliery has been 
recently opened up by adits 1.000 ft. above sea-levrd, and con¬ 
nected by a self-acting aerial ropeway witli the sea, at Picaninl 
Pot9t. 

(») Longford Area [No. 5 on Map], -- A seam, 3 to 4 ft. thidc, 
at a depth of from 20 to 70 ft., has been mined to a small extent 
a few miles south of Launceston. It assays: Moisture, I3'0; 

, Volatile matter, 27-3; Fixed Carbon, 47-1; Asli, i2-6; Sulphur, 

,^ 55 - 

it Coal also occurs at Deloraine. 

■ , (g) York Plains [No, 3 on Map]; (A) Mike Howe's Mursk 
(No. 4 on Map]; (7) Colehrook [No, 6 on Alap]; (A) Schouten. 

[No. 7 on Map]; ( 1 ) Spring Bay and Prosser's Plains 
8 on Map], 
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thae areas ane <(f 
gencfaliy thin and of no special 
interat. The coal of York Plains Is rathOf 

used in malting and other industria. 

(w) Compton and Old Beach [No. 9 on Map],~A ^W,^es 
north of Hobart and east of the Derwent river, a s^, 
2 ft. thick and dipping westerly, occurs at water-leVd. No 
information as to quality is available. 

{«) iMiemmy-langloh [No. 10 on Map].—Between the 
junctions of the Clyde and Ouse rivers with the Derwent at 
Langloh Park, near Hamilton, useful coal was many years ago 
found in a scam variously reported to be 3J and 5 ft. thick. 
Diamond drilling, in 1892, proved nine seams in a depth of 
282 ft., aggregating from 7 ft. 3} in. to 13 ft. 2| in. of coal. 
No. I .seam was from 2 ft. ij in. to 4 ft. and No. 2 from 2 ft. 6 in. 
to 4 ft. 7] in. thick. The beds dip to the west. The com- 
pjsitions of the co.ds of these seams are : 


SlVUIH 

Ntt. I 
No. i 
SJiaft 


.%f.>|<itiirc. 

O-^o 

. 5 -JO 
400 


-r -7 


. I'.C. Ash. Sulphur. 

52-05 15-80 0-58 

,5.1-87 14-70 1-03 

(>6-30 6-20 — 


The coals are non-coking, strong, dull and suitable for steam 
and house purposes, and probably underlie 600 acres. 

(0) Sandfly [No. ri on Map].—This field is about 15 miles 
S.W, of Hobart on the divide between the Huon and the 
North-West Bay rivers. About 1,500 ft. above sea-level out¬ 
crops of apparently a dozen seams, at least, occur, but, owing 
to the frequency of faults, mining operations have practically 
ceased. The main scam consists of 5 ft. of top coal and 4 ft. of 
bottom coal, separated by 4 ft. of fireclay ; the anal3rses of the 
coals of the sections arc : 


MoUturc. Vol. matter. F.C. Aah. Sulphur. 

Top lotion 3 05 27 05 53-70 i6-6o — Coke ten 

Bottom Boction 3-50 2570 56-00 15-00 0-70 and oobenst, \ 

The quality is varied, the ash at times increasing greatiy —- 
and at others decreasing to 9 per cent.; when the latter, tl* 
coal is excellent for general purposes. At the eastern end -,^;,'■' 
the range the coal scams become anthracitic, and a 3i-ftj seeiU. * 
contains; Volatile matter, 8; Fixed Carbon, 8o-8;. 
p-per cent. ' - 




i:1^dyfettte'ii fist. U^ 32^]ks'iiion^'^ l&M’ . 
fipe^ E^)erance. A two-loot seam of hard, detie 
f with a cubical fracture and dipping 19° N.E., as^ey* : ?.; 

3-7; Volatile matter, 26-0; F.C., 55-1; Ash, 15'». ' 

; il^dicr seam, possibly distinct from the preceding, 2| to 5 ft 
thidc and dipping 25° to 30° N.E., shows a massive shining 
coal of which the following analyses arc published : 


Moliture. 

Vol. nkittct. 

PC 

Ash. 

Sulphur. 

5*6 

302 


7 -‘> 

r*i 

36 

27.9 

.S 5 »» 

u •» 

— 


The extent of the area is unkn<jwn. 

(p) Ida Bay [No. 12 on Maj)]. This indentation of South- 
port Bay is about 43 inihs south of Hobart (i5J/pp. 40-5]. 
Two seams found are proposed to be used locally for the manu¬ 
facture of cement. The upper seam i- leiiorted lo be 6 ft. thick, 
with a dip of 7“ S.W. The coal is dull in appearance, with a 
few shining layers in it, reseiiihlmg York Plains coal, and 
assays: 


Moteturc. V«d mitii-f. I C A<H 

3*10 f-‘JO >171 


The lower seam, about 100 ft. below the upper, is 5 ft. thick, 
and consists of massive, rather soft and dull coal, with occa¬ 
sional bright layers: 

.1 lutlyics 


VcMtOR. 

Vol. mattn. 

P.c. 

A»h. 

Sulphur. 

3-80 

28*90 

55*50 

iriw 

— 

»-8o 

X4‘00 

67-30 

I5-'K» 

— 

t M 

1556 

6490 

i;*55 

t"45 


(.uvl Analyst. 

(lUtu. 

Evap. ptjwer i2-2 (WiUcoxfoa) 


This evaporaUve power w probably overstated.—J. H. R, 


(j) Hastings and Southport [No. 13 on Map].—In the forties 
bf hist century the Government carried out exploratory work 
bn Southport Bay, but this and other efforts up to 1915 haV« 
'disdoeed no seams of practical value. 

(r) Rtcherche Bay [No. 14 on Map].—At Moss Glen, near the 
nottth of the Catamaran river, scams from 4I to s| ft thick 
wtsu discovered in 1900, but have not been developed. The 
is stated to be varied and the ash high [153/p. 
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South of Moss Glen, the Catamaran main seam, also jctis^ 
covered in 1900, U very varied in thickness, but may avetage. 
10 or II ft., of which 6 to 9 ft. consists of good coal. Two 
typical analyses, made by the Mines Dept., are: 

Volstufc. Vol. matter. F,C. Asb. Sulphur. ^ , 

3-0 24*9 61'2 I0‘1 — 

2*2 247 69 3 3 8 0-8 £vap. power. ia«43 

(5) Tasman's Peninsula.—One or two seams of inferior coal, 
west of Altwater river in the northern part of the peninsula, 
were worked by the Imperiid (iuvernnient many years ago. 


in. Permo-Carbonijerous Coal 

The Permo-Carboniferous rocks found in Tasmania are the. 
equivalent of tlic lower portion of the system which in New 
South Wales comprises the Upper Marine Series, the Lower 
(or Greta) Coal-Measures and the Lower Marine Scries. Their 
maximum thickness probably does not exceed 2,500 ft. The 
fossils of the marine beds are mostly common to both divisions. 
The plants identified in the coal-measures arc Glossopteris, Verte- 
brarta, Gangamoptcris, Nieggerathiopsis, Phyllotheca ; the 
remains of a small amphibian have also been found. 

Permo-Carboniferous coal occurs in the following areas: 

1. The Mersey and Don Coal-field. 

2. Tlic Preolenna Coal-field (Wynyard District). 

3. The Western Highlands Coal-field. 

4. The Henty River Coal-licld. 

5. The Mount Cygnet and Bruni Island Coal-field. 

(i) Mersey and Don [No. 16 on Map].—This field is atuated 
on the north coast, near Devonport, and contains seams of . 
coal from 16 to 20 inches thick, which have been worked on a-,- 
small scale intermittently for over 60 years for local requito.', 
ments. The coal has nearly 13 per cent, of moisture amj asf' 
.excess of sulphur. ' , ‘ 

(s) Preolenna [No. 17 on Map].—The following details ftf.. 
.taken from Bulletin No. 13, in which Hills fully describes'^ 
g^lc^y of the field [151]. 



Aimi^UA 




' Wyttyard the basal gladal conglomerates louovring 
s^on) oidy are ejcposed on the bwich. They extend S.S.E. 
for 13 miles beneath Tertiary sediments and basalt, with an 
occasional outcrop, till the higher country around Prcolenna is 
reached. Here the following succession of rocks in descending 
order is found: 


I Yellow to mltluiU-Uuwn isaiuistooM un- 
w • c • I fowihfertrus ..... 
Upper Manne series -j samlstuno, in-bbly samlalcnc. and mud 
I Slone, wjtli noirinr .slu'Us 

lower, or Greta Coal-f Wlute. ydlww anti blatk tamlsionca, wiili 

Measures i coal si'.uu.s. 

/Mudstones, with m.iJinf fossils . 

- at • e • I lUuf-grey nn]i!*>ti nf. «ilh luntls of mud 
lower Marine Senes \ unf..s.ilifer.ms. over 

IGlacial (uiigloiiieialt', i-stim.itid . 


ft. 

SJb 

50 

MO 

MO 

300 

i.aao 


The average dip of the scric', i^ 14'^ to W. or W.N.W. 


Of this interesting assembl.igc (lu- most si l iking member 
is the glacial " tillitc " at tlir base, lii the consolidated 
boulder clay, cxcelhnt spei inu iis of striated houldcrs of the 
older rocks, up to 3 tons in weiftlii, an to ho found. The 
homologues of this tillitc are the glacial conglomerates of 
Bacchus Marsh, and of New South Wales, and, still further 
afield, the Talchir cotigloiTuiaic of Imli.i, tlie Dwyka con¬ 
glomerate of South Africa, tlie Orleans conglomerate of Southern 
Brazil, etc. 

The seams of Preolenna arc very tliin, hut four, with perhaps 
another, are possibly workable. One at " 9th mile ” contains 
kerosene shale, and another separate seam at I’roolcntia Creek 
also includes some of this oil-shale. Two seams are 2 ft. thick 
and other two are 15 inches. One of the seams contains, over 
part of the area, kerosene shale from 6 to 14 inches thick. 

A Comparison of the better coals and the oil-shale with black 
Cannel from other countries is given in the following analyses; 







R2Uafl<Vct 

Uoifturr. 

Vr-J mattiT. 

P.C. 

Aib. 

i^tlpbur. mtturto 






PUetl Ctfboa. 

Awimu aal 

1-0 

447 

48-2 

6-1 

Nil 0*93 : 

AmiMM thA 
SMi Omiut 

1-3 

6956 

2654 

2*e>‘ 

Nil 2*70; t 

&otlud . 

— 

40 -M 

40*36 

19*50 

— I*© : 1 

Otta 

IWJiaith WalM 


40-07 

3629 

41*40 

36*81 

M-53 

aO*90 

*^ 1*06: f 

— 1*00; 1 
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Hills classifies the Preolenna coal as “ sapropeBc ” 
as distinguished from humic (bituminous) coal, and incBnes # 
refer to it as " black cannel.” It is interesting to nom^, 
the Greta coal of N.S. Wales is slightly cannel-Iike, with a ratio 
of volatile matter to fixed carbon of 0'8i8 to i, and that 
patches of kerosene shale have been found in it. 

The evaporative power of the coal (exclusive of shale) is I3'gi 
equivalent to a calorific value of 7,464 calories. Sulphur is 
usually absent. 

The estimated quantity of available coal is 5,000,000 tons. 

(3) Western Highlands [No. 18 on Map].—Barn Bluff and 
Mt. Pelion Coal-Me.asnres lie midway between the Mersey and 
Don coal-field in the north and Macquarie Harbour in the 
west, and are cbiefiy interesting from the occurrence there of 
scattered blocks, from 8 to 12 inches thick, of a black cannel or 
kerosene shale, known as I’eiionitc. The seam from which 
these were shed has not been located. West of Lake St. Clair 
there is a 2-ft. seam with 12 to j 8 inches of cannel coal or 
kerosene shale, which is readily ignited by a match, but little 
is known abo\it it. 

(4) Hcnty River [No. iq on Map].—Between Zeehan and 
Strahan insignificant seams on the same horizon as those of 
the Mersey basin have been found. 

(5) Mount Cygnet and Brunt Island [No. 20 on Map].—West 
of D'Entrec.isteaux Channel, near Gardner’s Bay, a seam, 
3i ft. thick, is mined in a small way. The coal has 22 per cent, 
of ash and burns slowly. In Adventure Bay, South Bruni, a 
2-ft. scam is known to occur. 

The output of Tasmanian coal in 1919 was 66,253 tons, valued ■ 
at tile pit's mouth at £47,004. 

i A term used by Potoui^, who regards this class of coal as derived from 
a ^latinous slime resulting chietty from the maceration and decomposHkm v 
Of algx in stagnant water, and forming a matrix in which less destrect^lo 
organs, such as spores, pollen, etc., were embedded. On this subject tea 
Ucationa by Renault and Bertrand [146] [147] {149] (150], E. A. N. Mitt . 
{93], David White [tssJ. J. E. Came (148], E. C. Jefirey (13a]. 
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. Coal Reserves 

Il»« probable reserve arc : 

Ton*. 

Mraomic coal .... 54,800.000 
Permo^Zarbonifcroui coal . . 11,000.000 

Total ..... 65.800.000 


*35 


Viiionu 

Victoria is not rich in coal. Beils of lifinife, sometimes 
of extraordinary thickness, are found in Tertiary formations. 



and a few seams of bituminous coal, generally thin and of no 
great lateral extension, occtir in Jurassic strata. All arc con¬ 
fined to the southern part of the State. 

’ ■ Lignite 

Numerous small beds of lignite exist in many partsof Victoria, 
tat the chief deposits arc found at Lai Lai, 13 miles S.E of 
Btihurat. Altona-Laverton and the Werribce Hains west of 
MeHxiu^, Morweli in the Latrobc Valley of Central Gippsland, 
WIKI Afimon near Port Albert in Southern Gippsland. 
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L«l Lai [No. I on Map].—Coal was won here over go yean 
ago, and small quantities arc still being produced. . ThC;. 
deposit has a probable area of three square miles, and boriitg 
has proved the coal to be at least 2oo ft. thick in places. With a 
■ probable average of So ft. The average overburden is 6 o ft. 
thick. The quality is undetermined, except where mining 
has been carried out. 

AUona-Laverian [No. 2 on Map].—The scam of lignite in this 
area, trending south-we.st, is supposed to extend from the 
outskirts of Melbourne to beyond VVerribee Park, a distance of 
10 miles. Its lateral extension inland and seaward is still un¬ 
proved, but it doubtless continues far under Hobson’s Bay. 

The thickness and depth at various points are as under 

[158]:' 



Depth to tup 

Thickaetf of 


ol scam. 

Kam. 


1-t. 

Ft. 

Newport 

. . 242 

14 

Altoiia 

.148 

74 

I,avcrton . 

• 35 <> 

140 

Wcmlxic Park . 

. 521 

30 


Latrobe Valley, Giftpslani [No. j on M.ap].- Thc Latrobe 
Valley deposits stretch eastward on the line of the main Gipps- 
land railway for a distance of 30 miles, from Yarragon to beyond 
Traralgon, and extend in width from a mile or two to 20 miles, 
with occasional spurs to the north and south. 

The coal-bearing strata show evidence of general disturbance 
and much faulting, and the coal occurs, in consequence, at 
erratically varying depths. Thus, near Morwell, and north¬ 
ward, it is mostly shallow and available by opencast working ; 
between Morwell and Traralgon the cover is from 460 to 490 ft. 
thick; while from 3 to 4 miles south and south-east of Traralgon 
the cover is from 25 to 60 ft. , ■ 

As already mentioned, the thickness of the coal deposits is, 
In places, remarkable. In No. l Bore, close to Morwell, ao. 
aggregate of 809 ft. of coiU was proved in a depth of 1,019 » - 

4 miles north-east, in bore No. 2, parish of Maryvale, 453 rf •, 
coal were passed through in 1,358 ft.; similarly, a mile and ft: 
half south of the latter bore, 456 ft. of coal were found ill 

» ThU i> the latest and most complete report on the Victorto d«po|U^i^^ 
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ft, tie cod-bearing beds Imd not been bottomed in any of 
tbeae bores, and more coal may exist bencatli. 

AUerton, Soihkern GippsUind [No. 4 on Map].- Near tlic 
south coast, in the district between Hedley and Gelliondale, 
and for a distance of 5 miles alongside, the Melboume-Port 
Albert railway, a bed of lignite from i jo to 280 ft. thick, with 
an overburden of from 35 to 95 ft., has been proved. Four 
miles south of Hedley,and a mile and a half from Lewis Channel, 
a seam, 207 ft. thick, was struck at a depth of 276 ft. [156).* 
The coal area extends 10 miles westward li-om Hedley, but the 
deposits become thin, and are at a depth of from 250 to 380 ft. 

Much boring is still necessary irr these ligrritc districts, par¬ 
ticularly in Gipi>slarrd, to detirrnirre their api>roxinrate extent 
and value. 

H. Herman, Director of tiu; tieol, Srrrvey, Victoria, has 
made the followirrg estinrate [1,57]: 



.itl.k 

rKilmlik' 
.ivrritgr tlilck- 
ur»s of nwl. 

ApproKiaiAte 

uvtslwnlcii. 


j rnilc 

n. 

Ft. 

U\ I-Ll . 


> 

(•0 (average) 

Altoiia Leivorltju 


..} 

ioo to 400 

Morwell . 

. 700 

v 

Surlftco to 500 

Hcdlcy-Gfl 1 lontl .11 c 

. 5 «o 


45 


He adds, " Irr nr;my par ts of the rdrove areas more than 
a 50 per cent, extractiorr wril probably niH be made.” 
Possibly this is correct, brrt it is arr admission of wasteful 
methods of minirrg wlticlr the poverty of the State in fuel re¬ 
sources should surely precltrde. 

The Victorian lignite, or hrown coal, as it is termed locally, 
Consists of a yellowish-hrowrr to black nratrrx, brown when 
powdered, composed of pollctr grains, s]«pre cases and other 
decomposed vegetable matter, with sporailic inclusions of frag¬ 
ments of trees, the woody fibre of wlrich is still preserved. The 
mdfsture of freslrly-mincd coal generally exceeds 50 per cent,, 
bat by air-drying this may be reriuced to from 25 to 35 per 
cmt. Continued exposure causes .shrinkage, witli consequent 
fisctuiing and crumbling. 

• * Th* Aanaal Report ot the Secretary for Mince, Victoria, tor 1917, givet 
of tilk anti other bores. 
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The following analyses quoted by the Advisory ComAititeii 
have been compiled from various sources: 


Proximate Analyses 



Ul Ul. 

Altoiio.*' 

Morwell.* 

Gdlloatlale.* 

Deatt'B 

HartlL* 

NutMaSi** 

Moisture . 

56-78 

46-80 

53*00 

59 - 6 o 

40*06 

4 J -36 

Volatile Mydrixarbons 

21-01 

27-60 

24-00 

21*50 

26*65 

* 7-«3 

Fixed Carbon . 

20 -0^ 

20-50 

21-80 

17*30 

30*73 

23*26 

hi 

Ash 

1-58 

5-10 

1-20 

I-6o 

2*56 


l(IO-00 

100-00 

100-00 

100-00 

100*00 

100*00 


• IViro cfiiil. 

'' I’artly air-driwl. 

‘ Much of the Narracan coal is W)w in ash. 


Ultimate Analyses 

of Coal dried at 105° C. 


Morwell. 

Alltma. 


I'Cf OVtll. 

I’or cent. 

Carbon . 

()(>-5 

6i*5Q 


‘14 

1-17 

Dxyncn . 

25*5 

2500 (approx.) 

NitroRon 

0-8 

o-(i\ 

Sulphur . 

0*3 

0-<».} 

Ash 

2*5 

8*01 


too-oo 

100-35 


Mahler bomb determinations of Morwcll coals from open-cut 
K'orliings 


Mototure as delcrmmctl at 

t. 


t. 

4- 

5- 

IDS'* C. 

B.T.U. 

35*0 

•H*o 

*153 

46*0 

45'4 

7..5*8 

6,756 

6,857 

6,136 

fi.a33 

Calories . . . . 

4.609 

4,222 

4,286 

3.835 

3 i 8«5 

Evaporative Power 

7*77 

o-t>8 

7*09 

6*34 

6-44 


NeU .—In coal air-dried to ra-s per cent, moisture, the average calorific 
value - S.S^o U.T.U. 


Keserres of Lignite 

It is still impossible to estimate accurately the available^ 
.quantity of lignite in N'ictoria, but it would appear that thij 
estimate of 30,000,000,000 tons, given by the staff of tl^ 
Geological Survey, is a safe computation. , 

The various problems connected with the utilization of Huii^ 
deposits for the supply of electricity to Melbourne aa^ otMf 
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: fUKBss ar« luuy discussed in the report of the Advisory Com- 
n^tee. The opinion expressed (in 1917) is that power gener¬ 
ated atongside the GippsLind “ brown coal" deposits could be 
transmitted to Melbourne, a distance of P2 miles, and sold to 
existing power-houses at about O'jabt/. per unit. 

Hitiiminous Coal 

The deposits of coal, other than li.eiiile, in t'ictoria are very 
limited in extent, ami arc confined to Jnrassic s! rata in southern 
Gippsland [No. 5 on M i[i’, tin- Otw.iy Kan,m s [No. 7 on Map], 
and the Wannon river [No. on M.ipJ, all m the southern part 
of the State. The onlv sc.inis of any importance, hitherto 
found, are in sonthein t'lipii-l.iml, in a hell rnnninf: from S.W. 
toN.E.through Kilcunila.Wonihaggi (('.ipc P.itcrsonl.Outtrim, 
Jumbunna, Mirboo, and Co.ilvillc (Moci No, 5 on Map]. They 
range in thickm-s from ’ ft. to (> It., and in one c.ise at Wont- 
haggi reached <) ft. lo in., hot. .is a rule, they are thin. In 
this regard it may he noted that ihe aver.iiie of Belgian seams 
worked is not over 2 ft., and a seam of smithy coal, ii inches 
thick, has long heui wotked in heotland. .Numerous faultt 
and the great and M|>id v.iriation in the thieknessof the scams 
add considerably to the cost of mining. 

Extensive boring has been canted out at State expense for 
many years in .search of coal of work.ihle thickness, and the 
expense has been justified liv the steadying effect which local 
production has exerted on the price of imported coal. Boring 
is also used at the Wonthaggi " State Mine," where a series of 
bores precedes the mine workings in order lo prove the position 
and thickness of the coal in tlicse irregular measures. 

The explorers. Hovel and Hume, as early as 1825-6, dis¬ 
covered coal at Cape Paterson, but even in 1888 the writer, 
when visiting the district, found that only one small mine at 
Qialyille, near Moc, had begun operations. A few years later, 
companies began work at Korumburra, Jumbunna and Mirboo, 
and since then have had a career useful to the public, but 
uniemunerative lo themselves. 

'At the end of 1909 the State Mine at Wonthaggi was begun, 
irifd up to the end of 1917 had produced 3,490,628 tons of coal 
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of a value 01^1,646,052 at the pit’k month. The outputs ^ tte, 
various mines for 1917 were as under: 




State Mine, Wonthaggi . 

. 405,408 

£283,848 

lumbunna 

. 22,336 

>9.028 

Powlett North, Woolamai 

. ao,i 40 

16.119 

Austral .... 

. 13.888 

13.09a 

Sunbeam 

2,401 

>.837 

Coal Creek 

1.058 

1.335 



£335.25*) 




The output for iqiS was 505,775 tons. 


The following analyses are 

typical of 

Victorian coal 

[ 157 /P- 31]: 

MidsUirc. 

Vi.) m, liter. F.C. 

Ash. CaloriM. 

State mine, average of t 

fiaroplcs . ft-oi 

i8-,U 55-53 

0*24 6,666 

Outtrim. Austral aiul 

Jumbunua. . . .fSS 

’.>•71 5.P07 

5-73 7 .t 8 > 


Victorian coal is iinsiiitabli' (or gas or coke making, but is 
highly valued as a house coal. 


Coal Kesems 

The erratic tliickness ami sporadic nature of the seams 
render an estimate of reserves, other than those actually 
proved, a matter of conjecture. The department of Mines in 
1912 estimated the Actual Reserves of coal in seams over i ft. 
thick to a depth of 4,1)00 ft. at 15,150,000 tons. This repre¬ 
sents 30 years' life at the present rate of production. 


Western Australia 

In measures of Post-Tertiary and Jurassic age beds of 
lignite and brown-coal, generally inferior in quality, have been 
found at various places throughout the State. Little work 
has been done on them, and, in the absence of geological sar- j 
veys, no estimate has been made of the possible quantity of 
this class of coal. » . 

Coal of marketable quality has been, so far, found onl^ Sk' 
one comparatively small basin, the Collie coal 4 eid, in rockS Ot-' 
Carboniferous age. Strata of the same age are also *Kidtly 
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distributed throughout the State, as in the far north of the 
,^mberley Division and the western mid-coastal districts of 
the Gascoyne and the Irwin rivers. 

To\vards thtlb.'i.sc of the Permo-Carboniferous rocks of the 
Gascoyne district there occurs a persistent boulder bed com¬ 
posed of striated pebbles and boulders of granite, embedded 
in a calcareous fossiliferous matrix, which contains fragments 
of Spirijera, ProJuclus and in addition to Avicutopec- 

ten icnuicoltis [i59l. This gl.uial bouldir bed, known as the 
Lyons Conglomer.ite, lias been proved to extend for a distance 
of 200 miles, and may be as-.umed to bi* the equivalent of the 
glacial beds towards the base of the f.ower Coal-Measures 
of New South Wales : of the Pn'oleima Coal-Measures of 
Tasmania; and of the boulder beils of B,u‘clitis Marsh, in 
Victoria. 

Similarly, in tlu' Irwin river lii'.triet, .a zone of argillaceous 
limestone cont.lining striatetl boulder-, occurs about the 
middle of the Permo-Carboiiifeious series. The coal of 
inferior quality discovered in this district many years tigo is 
found in rocks higher in the senes. 

Collie Coal-field. -This held lies in the .south-western comer 
of the State, 100 miles south of Perth and 25 miles cast of 
Bunbury. The country is thickly timbered with hardwood 
(Eucalyptus) trees, which attain a remarkable size considering 
the layer of sand and gravel soil that thinly covers the rocks. 
The Government, on the advice of J K. M. Robertson, of 
Sydney, began boring in 1892, and several workable scams of 
coal were soon located. 

The Coal-Measures occupy a roughly oval-shaped depression 
in the surrounding granite, schist and other crystalline base- 
,ment rocks, and have an approximate area of 95 sq. miles, 
^cording to H, P. Woodward [i6i], anil 50 sq. miles, according 
to (Hbb Maitland [160]. Faults bound the field on all but one 
aide, that on the south-western side having an estimated dtnrii- 
throw to the north-east of at least 2.000 ft. The preservation 
from denudation of this remnant of coal-measures, which prob- 
. aUy extended over a wide area, is undoubtedly due, as in the 
.cue of the important Damuda river coal-fields of India, to this 
blo^-faulting in the crystalline rocks. (See India, p. 49,) 
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The Coal-Measures consist of Giossoptms-beaiiag beds # 
shale, alternating with sandstone and grit, all spridcled witfc 
mica. The general inclination is i in 17 to the south. 

In the main portion of the field the following seams occur in 
descending order: 

Oirdiff No. i Seam . . . 9 to « ft. thick 

^rclilT No. 2 (lit IVmIder) St'am . 7 « » 

0>llU‘bum No. I Sfam ... 9 

Collicburn No. 2 Scam . . . 6 to 8 ,, „ 

Coal (no name) .... 8 „ , 

Proprietary No. i Scam . 4 to 8 „ „ 

Proprietary No. 2 Scam . . • 5 to 7 „ „ 

WaUseud Scam . . 9 to 17 ,, „ 

Another series of sc.'ims discovered in the north-east comer 
of the field would appear to be lower beds. With the omission 
of seams under 3 ft. in thickness, they are found in descending 
order, as follows: 

Coal, 3 ft.; coiil, 4 ft.; coal, 6 ft.; coal, 6 ft. 4 in.; coal, 
5 ft. 4 in.; coal, 4 ft.; and coal, 5 ft. 

According to Gibb Maitland, it has been estimated that, 
exclusive of scams of trifling thickness, the total thickness of 
coal is about 137 ft. in the 2,072 ft. of strata so far explored. 

The Collie coals consist of alternating bands of splinty and 
bright coal separated by layers of soft charcoal, the so-called 
" mother of coal.” The coals are hydrous, semi-bituminous, 
and non-caking, and. though hard, tough and unfractured 
when mined, they rapidly develop cracks on exposure and 
tend to disintegrate with the formation of an undesirable 
amount of slack. They burn slowly, with little smoke and a 
short flame, to a light, bulky and light-coloured or reddish 
ash, free from clinker. 

Woodward quotes the following mean analyses obtained 
from numerous samples taken from the coal face: 


Proximate Analysis 


Moisture 

. 2 I-i 8 

Volatile Hydrocarbons . 

. 2899 

Fixed Car^n 

• 4373 

Asb . . . . 

. 6*10 


10000 

Specific gravity • 

. 1-349 
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Ultimate Analysis 



Preib Coa). 

Aitfi drducU&it 
m(4*turr. 

Carbon 

• • • 54-5* 

6 i)' 8 o 

Hydrogen 

• • • 

4*43 

Oxygon 

• »3-2,1 

17*00 

Nl^gen 

. . . I-OT 

1*37 

Sulphur 

0’S3 

o -<>8 


5-2.S 

(yyt 

Moisture 




ICO *.«) 


Calorics 

• S-iSl 



[ \nal> 

ht) K. S. SmpsoN. 


On exposure for a month to the warm dry atmosphere 
common to this region tlio coal seems to lose over 7 per cent, 
of the sample weight or one-third of its initial moisture, and has 
consequently an increased calorific r ahie. During locomotive 
trials made with this coal in 1003 the following results were 
obtained : Calories, 5,.Si7 : Moisture, 13 per cent ; Ash, 6 per 
cent. The percentage ot moistun- in ilu’ freshly-won coal is 
remarkably high for a coal of I’enno-t'arhonifcrous age. 
Coal found at a place called U ilga \e,is d. tei mined in 1919 to 
be of similar character to ordinary Collie < o.il, hut not equal in 
quality to the best Collie coal. It indie.iti's. however, the 
possibility of finding coal outside of the small Collie basin. 


Coal Rt'Si'nrs 

In 1911 the avaihable coal from six of the known seams, 
ranging from 6 to 17 ft. thick, was estimated at 310,000,000 tons. 
In the same year, H. P. Woodward, in his contribution to The 
Coal Resources of the Jf'orhi, estimated that of 24 seams 
from 3 to 17 ft. thick, there were ; 

T<to». 

Actual Reserve . . tsh.i3i.ioo 
Probable Reserve . . 500,000,000 

The output of coal from the Collie field in 1918 was 337,039 
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New Zealand 

fa 1866, when information regarding the coal deposits of 
New Zealand was still scanty, James Hector adopted tte 
simple and practical classification of the coals as hydmu 
and anhydrous. The large development of hydrous coal in the 
country justified the expedient, and, following this method, We 
find the workable coals of these classes distributed in the 
following localities according to Hector's classification: 

Hydrous. —(Coal cimtuining 6 per cent, or more of permanent 
I. Lignite . . . South Island. Central Otago and Southland, 

a. Brown Coal . . South Island. Shag Point, Green laland, 

Kaitangata, Nightcap of ^uthland; all in 
Otago. 

North Island. Waikato basin, south ol 
Auckland. 

^«^jrdroMs.'“(C(>al containing less than 6 per cent, of permanent water.) 

3. Pitch Oial * . . North Island. Kawakawa. Whangar^, Hika* 

rangi, Ngunguru, north of Auckland. 
Mokaii-Awakino, south of Auckland. 

4. Bituminous Coal . . South Island. Collingwood and Pakawau, 

m extreme north. Buller-Mokihinui and 
Creymouth, on west coast. 

To these has to bo added semi-anthracite in the Paparoa 
Range, Greymouth. 

• Pitch coal varies in moisture on cither side of Hector’s dividing line. It 
contains loss moisture than some British coals. Mokau>Awakmo pitdk coal 
should really be classiAod as a hydrous coal. 


Composition of New Zealand Coals 


Water. 

Drown Coal (a); 

Average . . . 14*07 

Extremes. . . {jj® 

Cool (a) ; 

Whangarei: Average . 7*45 

Extremes . . . 

W. Coast: Average . 7'6i 

North Island: Extremes 
fitfwMtiious Coal t 
Westport {b) . . 1*78 

Gnymouth (c) . . 3*35 

Anihracitic Coal 1 
Paparoa Range, Greymouth 0*74 

' * Ansdyies quoted: (a) by Park; 

Morgan. 


VolaUIe 

nutter. 

Fixed 

Carbon. 

Aah. 

Sulphur. 

37-93 

41*9* 

5-34 

3*5 

3500 

37*00 

2*00 

0*3 ^ 

50*00 

51*00 

13*00 

5*0 

4i-t3 

46*42 

5*00 


3800 

4300 

3*00 


46*00 

49*00 

800 


38*29 

46*61 

7*47 


30*00 

40*00 

0'50 


39*00 

60‘00 

13*00 


38’55 

58-04 

1*63 

1*5 to 4-^^ 

35-35 

59-»6 

3*04 


13-69 

79-5» 

4*05 

0*4t' „ 


by Morgan and Bartni«; fi) 
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Broum Coal.—Half of the available coal of New 
of this class. Usually it is soft and easily mined, bat some¬ 
times is extremely tough.* 

Pilch Coal (Sub-bituminous).—This coal is bright, glossy 
and friable, and some, for instance Mokau river coal, is so 
deceptive in general appearance that it might be readily mis¬ 
taken for anthracite. The Kawakawa coal, sometimes called 
glance coal, is frequently termed semi-bituminous, as in official 
returns. 

Bituminous Coiif.—The cliiof deposits of this coal are in the 
Westport and Greymouth districts, and in both are of excellent 
quality. Coal from the former district, though friable and 
making a large amount of slack, is, on account of its extra¬ 
ordinary purity and ready combustion, a very valuable coal. 

Scmi-. l nthracilic Coal.- On I lie eastern slopes of the Paparoa 
Range, near Greymouth, coal of this character, of a h^h 
calorific value and occurring below the Brunner coal horizon, 
has been mined to some extent. 


Classification of Coals according to Age 

Since 1866, extensive field-work has thrown much light 
on the geological ago of the various coal-basins, but even now 
unanimity on this subject has scarcely been reached. Nor is 
this surprising, considering the complexity of the geological 
problems. The following record may, however, be regarded as 
reasonably accurate, and is based on the lines followed by 
James Park [165]: 


I.—K'ai«(?row 

Mioam : Oamani S. /^/anJ.'^Taupiri • Huntly, Waipa • Hikonsgi 
brown coat scries (Waikato ba^in); Mokau and Upper 

Wanganui. 

5. Island.—‘Vfest Wanganui, Inangahua Vallw 
(Nctson); Mt. Somers. Kaludiu. WtU 
bao (Canterbury); Kgapam, W«ir 
kouaiti. Green Island, Saddle IfiQ 
(Otago); Forest Hiil, . 

(Southland). 

i Zn spite of the tendency of brown coal to crumble, a long-exposed nattnl . 
section of Kutangata-Taratucoal. 23 ft. thick, with 20>s5 p^ce&t.of moislttei ' 
examined by the writer, showe^i a solid, unfractured face and gave a sonuf,. 
analysis. 
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ypfiii Scant: S, /fiaW.-^CoHingwcxM)^. Pftka^na (KelaonJ; Utild~ 

waimaafuoa hio^. Ni'-ikawaii, DennMtoa cr'OMi* 

bitvminoiu oml series broosdalo at WainiauKaroa (W«st» 

, , jKift); Grey River Valley, rapupt 

Kange (GreymouUi). 


II.—A/esi-.vif 

PPPtr Crttactous : N. Island .—Ka\%akawa, lltkurangi, NgoPgum (N. 

Aucklan(i). 

Waipora series 5 ./$/arrJ—Shag P>mn, KaitangaU (Otagu); liiM* 
vera Hills (Canterburyi. 

Jnnmic : S —Waikawa. Cttims Kivir {S.E. Otago); 

Uokuiuit Hilts (^luthlaiai). 


Coal -IrcM.N 


The areas referred to in tlie follow iny notes are taken in order 
from north to south : 

I. North AttcMand [L’l’pcr tVe/urconsj.— Tlie coal-bearing 
measures in the jxnin'ula to the north of Auckland occur in 
detached areas. Though .-inall. tiny have rontribuft'd con¬ 
siderably to the coal proihirtKui of tlie (ountiy, but the annual 
output docs not now (■xee( <1 uo.ooo tons. 'Ihe coal is gener¬ 
ally known in New Zealand as glance, oi pit( Ii coal, but recent 
Mine Statements refer to it as seini-bitunnnons. 

In the Kawakawa area the coal seam, piaclically e.\hausted 
in 1900, was 8 ft. 6 in. thick, thinning out in certain directions, 
and in Hikurangi the only known seam varies from 2 ft. to 
II ft. In the Kiripaka section of tin N'gunguiu field the scam 
is 16 ft. thick, and recent boring has pioved extensive coal- 
bearing ground to the dip of tile Ngnrignru seclion of the field. 
Composition is: Water, 4 to (i per cent.; Vol. matter, 36 to 48 
per cent.; Fixed Carbon, 40 to 56 per cent.; Ash, i to 15 per 
cent.; Sulphur, l to 6 per cent. ; Caloiiis, b.Oon to 7,000. 

. 2. Waikato (ilfiotciicj. -This important aiea lies in the basin 
of the Waikato river, and extends from Drury southward for 
48 miles, and west to the sea, a distance var) ing Irom 20 to 25 
mSes. The Coal-Measures outcrop in the Waikato valley 
and dip westward. They also extend south and south-west to 
kalian, Kawhia, Upper Waipa, Hikurangi, Awakino and 
tf|)per Mokau, where, however, they are still undeveloped. 

Tlte C09I has been worked to a considerable extent at shallow 
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depths in the Waikato valley, and partly even beneatit Ute , 
river-bed and Lake Hakanoa, where the overljing Strata or 
" cover ” consists of incoherent pumice, sand and mud. 
Fortunately, this has been accomplished without serious mis¬ 
hap hitherto. 

The coal is a hydrous brown coal, disintegrating on exposure, 
and gives the following divergent analyses: 

After. Water. Vol. niAttcr. Fixed Carbon. Asb. Bulphor. 

ftirk. 17-00 33-24 47-08 2-08 0‘8ot0 2*oo 

Morgan . 12 to 15 411046 36(044 2(03 under 0*50 

5.400 to O.ioo Calorics. 


The output from this area, including a little from Mokau, 
is about 350,000 tons per annum.. 

3. Mokau-Upper Wanganui (Miocene ).—This is the most 
extensive coal-field in New Zealand. It stretches from the 
Upper Mokau and Awakino to the sea, a distance of 35 miles, 
and from Upper Awakino southward to the Upper Wanganui, 
a distance of 40 miles. The general dip is smithward. J. M. 
Bell states that there are several scams exposed on the Mokau 
river [162], and, according to Park, there is one seam, at least, 
varying in thickness from 4 to 16 ft. The coal at outcrops on 
the Mokau river examined by the writer w.as from 4 to 7 ft. 
thick, and crumbled rather freely on moderate exposure. Its 
composition is: Water, n to 14; Vol. matter, 38 to 43; Fixed 
Carbon,38to40; Ash,67to7-8; Sulphur, 1.8to27percent.; 
Calories, 5,900. 

Going eastward, the coal of this field gradually changes in 
character from pitch to brown coal. 

4. Cottingwood and IKcst Wanganui (Eocene and Miocene).— 
Park described this district in 1899 [166], and in the same 
year the writer examined the seams being worked at Collii^- 
wood. The following details are taken chiefly from Park's 
later descriptions [165]: 

At Collingwood, on Golden Bay, six thin seams of bituminom 
coal occur in Eocene rocks (Waimangaroa Series). The secUnd* 
, and third seams, 2 ft. 5 in. and 3 ft. thick respectively, produce 
excellent coal, but, on accoimt of their thinness and recurrii^' 
faults, mining operations are said to have ceased. An average; 
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aiMly& is; Moisttffe, z ; Vol. matter, 36: F.C., 57; Ash, 3; 
Shlpbtu', 0-64 per cent. 

These seams recur to the north between Pakawau stream 
and Cape Farewell. They are mostly thin, but one, about 
7 ft. thick, has been worked. It contains rather more water, 
ash and sulphur than Collingwooil coal. 

The Coal-Measures dip at 20° from Collingwotxl to the N.W„ 
and at W. Wanganui Inlet are overlaid conformably by the 
upper Coal-Measures (Oainani Series). 

Tile W. Wanganui coal-liekl has an unbroken stretch along 
the coast from the Inlet to Golden Ridge ; and southward it 
extends in detached areas to Turim.iwiwi valley, a total 
distance of 18 miles. 

At the Inlet there are outcrops of .1 4-ft. scam of "pitch 
coal ” dipping slightly seaward, and I'.irk, in ii)lo, refers to an 
outcrop of coal 6 to 8 ft. thick. Tlu' analysis is : 


Holftttte. Vnl. m.ittrr. t C. A.tb. 

4 ' 3 to 8-6 17 O't‘> tSl'>V» 4-3104-8 

Southward the coal nu-rgi-s into hydrous brown coal. 
Between Paturau ami Golden Ridge one workable seam occurs. 
Tlic analysis is: 

Mtiitturr. Vot mtUtcr. I'c A^i). }siii}ibur. 

12*41 20*20 51*17 V >- i 2 yi 

The coals of Collingwood and W. Wanganui may eventually 
be utilized locally. 

5. Buller-Mokihiimi (/;occ»c).--Thc bituminous coal supply 
of New Zealand is practically confined to the BuUcr-Mokihinui 
and Greymouth coal-fields, and, fortunately, the quality of the 
coal in each is excellent. 

The BuUer-Mokihinui coal-measures occupy a narrow belt 
of ^ged country roughly parallel with the coast, stretching 
northward from the Bullcr river to a little north of the 
Ifoldhioui river, a distance of about 30 miles. The maximum 
w^th is 10 miles. The general dip, though far from uniform, 
the north-east from the slopes of Mount Roclifort {3,382 
ft<} ft) the south to sea-level at Mokihinui. 
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The coal-bearing beds, once continuous, have, through fault¬ 
ing and erosion, been reduced to isolated and compaiati^y 
small areas; also, the thickness of the coal is subject to rapid 
variation, a diminution from 40 ft. to 4 ft. within a short 
distance having come within the writer’s observation. Morgan 
and Bartrum, in their valuable monograph on this field [163}, 
mention an increase in4hickness from 2\ ft. to 53 ft. within a 
mile and a half in the Millcrton area. These observers, after 
an exhaustive examination„cstimate that out of 137 sq. miles 
covered by Coal-Measure^only twelve have been definitely 
proved to contain worljXldo coal; but they admit that this 
estimate may be possibly increased after further exploration. 

Park applies the term Wainiangaroa Series to these measures, 
after the creek of that name. The coal-bearing beds are corre¬ 
lated with the Brunner beds of the Greymouth field. (See 
Greymouth, p. 151.) 

Faults are numerous and distortion of the strata is frequent. 
Two main faults occur, the Kongahu, or Lower Duller, fault 
and the Glasgow fault. The former, to the west, runs N.E.- 
S.W., close to and parallel with the coast; the latter, to the east, 
runs due south. They are 4 miles apart at Mokihinui and 17 
miles opposite Mt. Kochfort. Both arc due to uplifts of the 
Strata to the cast, and increase in extent of throw rapidly from 
north to south, till each, opposite Waimangarok, probably 
exceeds 5,000 ft. Between these the Williams fault, smaller 
but similar in kind, begins south of Ngakawau, and runs 
parallel to and 5 miles distant from the Kongahau fault. These 
thus form a series of step faults rising to the east. 

Practically all the workable coal lies in a belt 5 miles wide, 
immediately cast of the Kongahu fault, erosion having removed 
the bulk of the coal further inland, while westward of tlw 
fault the Coal-Measures are hidden beneath the narrow coastal 
plain, and dip towards the ocean. Where more seams than one 
occur, they are probably splits of the same bed. 

The cosd horizon at Mt. Rochfort is underlaid by a greal 
thickness of gravel conglomerate, which dies out northward! 
till the coal in the areas where worked lies within a ahW( 
distance of the crystalline basement rocks. At Coalbrocddak 
of the Westport Coal Co., the writer was informed by tii 



tlut at (me p(^t in the workings the (mmh '(^ as 
quutz reef was founci protruding into the eoal’^eam. 
j?;'The o{Hnion generally held that this and the Greymottti 
'eoals are of drift origin is doubtless correct, the evidence here 
favour of the " drift theory " being as strong as that in 
■’^vonr of the " growth-in-situ ” theory in so many other coal¬ 
fields. 

The average composition of this remarkably fine Tertiaty 
coal is given on p. 144. In frecd|m from ash impurity it b 
almost unrivalled among coals.' Bi^he percentage of sulphur 
ia hi^.* The coal produi es good, bi^lighl and highly porous 
coke in beehive ovens. Tlio output from the BuUer coal-field* 
in 1918 was .‘i8o,7i)(j tons (2,240 lb.). 

From the method of mining adopted on account of the 
thickness of the seam and the physical nature of the coal, the 
loss of coal in mining is very great. The e.xtrcmely limited 
reserves of this class of coal in New Zealaml, and indeed of all 
coal in the country, would seem to call for an enquiry into the 
possibility of reducing tin.*, waste. Experience under possibly 
greater natural difficulties in the Ombilin mine, in Sumatra, 
where, in a 27-ft. seam, practically no coal is lost, might furnish 
valuable information on a subject of such importance to the 
Dominion. 


fi. GreymoM (A'oeewe).-—Next to the Buller coal-field the 
Grey is the largest producing field of New Zealand. Roughly 
it extends from the Grey River valley northward to Ten Mile 
Creek, and from the sea eastward to Blackball Creek, com- 
priang an area of 75 sq. miles in one block, largely water free. 
' 5 Ehe Coal-Measures lap round the south end of the Paparoa 
iBuige, resting unconformably on older Mesozoic rocks. They 
a general but variable W.S.VV. dip from a height of over 
1^)00 ft. at Mount Davy and Blackball Peak to the coast, whett 

the jnuttv of some thick Tertiary coals is notable. For instance, thb 
lpiB'.CO«l,yiWi a thickness op to 53 ft.. has 1-43 per cent. Ash; Ombilin ooal, 
MMIn,si^athickness up tor7ft.,hasii to 2 per cent.Aah; Maknm coal, ’ 
^^Mnas, sritha thicknesa up to So ft., has 2-03 per cent. Ash; Braaaf 
Horth Borneo, with a thickness of 28 ft., has 1-58 per cent. AA. 
was evident in the atmosphere of the Albion Mine troritiliga Is 
eeai of the Kongahu fault tone, where eyes and throat mtejafal- 
by the aalphnrDua air. 



^e^'we^xposed from ^ven Mile' (>dt to too' 

Si»ti> of Seven Mile Creek to the mouth of the Grey Kiv«aj«^g: 
ire hidden beneath the Twelve Apostles Range. 


Coal-Measures (after Morgan) [164/p. Sfl 


11 ^ OMrioBf. 
Kftbita Mudstone 

I^d Sandstone 


!l^uaner Beds 


StilHUvltlOUS. 


HBilmated 

tbtckncM. 


(a) Coarse sandstones 

j'rils and pcbblo 300 to 


Renafks. .. 

2.000 to Contains one coa!*eea» 
3,000 (t. locally wotfcaW*. 
500 It. (max.) Often calcareoua 


Paparoa Beds 


Ix-ds 

(6) IVbbledvds and 
conglomoratfS 
(fl) sandstones 

and sludfs 


400 It. 


o to 400 ft. 
700 to 
rioo ft. 


{/>) Middle sandstones, 
with minor shales 


300 to 
(x)o ft. 


(c) l.ower sandstones 700 to 
and shales 

(,/) Basal conghnnenatc, o to 

with minor sand- 1.000 ft, 
stones 


Horizon of Brnnner, 
State Mine (No, l)» 
and Blackball coal- 
seams. 

At Ten Mile Creek 
contain coal-eeams. 

Contain one or two . 
minor coal-seams, 
workable in places. 

Contain many small 
coal - seams* some 
workable in places. 

a>ntain 3 to 6 work¬ 
able seams. 

Lower layers very 
coarse. 


man^ora p coal-bearing beds are entirdy 

important VL and arc, according to Morgan, So 

S‘kn"n ^ -any other coal-bearing strat^ 

.r«n,.... »«h — 



leut five seianui ieadi WbiiHe m 

<PW(^; but Qot one, except possibly the Bruimer seanit Ik 
!j|;mwn to extend over the whole field.” Hence, in any oiM 
"locality, two workable seams at most are found, frequently 
^pnlyone. The thickness may vary from 2 to I2 ft., and may 
‘ rarely reach 20 ft. 

The quality of the coal as a whole is excellent, but varied,. 
as shown in the following analyses: 



Water. Viri. nutter. FC. 

Aah. 

s. 

B.t.B. 

State No. i 

. 8-36 41-Si J4S-70 

I-4i 

(o-Sj) 

i ».*57 

Brunner 

. 0-47 .3W03 ^4 70 

S-8t> 

P-SO 

M-sjr 

Blackball . 

• 3*52 48-<20 I40 

115 


>3.57+ 

The output 

from Greymouth lias 

hitherto 

been 

idmost 


entirely from the Brunner beds. 

■ Paparoa Beds .—The P.iparoa Coal-Measiirps outcrop on 
the crest and east and west slopes of Paparoa Range, and 
contain an upper and a lower serii.-s. The upper series (Moody'S 
Creek seams) appear near Seven .Mile Creek on the western 
slopes of the range. Outcrops of 5 or 0 seams show thicknesses 
ranging from 2 or 3 ft. to 7 or S ft. The individual scams vary 
greatly in thickness, and in many places contain dirt-bands.. 
Their average analysis is: Moisture, 2-4; Vol. matter, 37-0; 
Fixed C., 57-0 ; Ash, 3-4 ; Sulphur, 0-4. 

The lower series appear on tin* eastern side of the range, 
where the seams have been opened up by the Paparoa Coal¬ 
mining Co. The seams vary from 3 to 20 and even 25 ft. in 
^thickness, and arc semi-anthracitic. On the western side of 
the range the coal, worked by the State C<ral-mine, reaches a 
lUMckness of 20 ft., and is bituminous. 

'. An average analysis of these lower seams is : 


Xelaturc. Vol. matter 
0'60 |(rf»6 

l‘57 


P.C. 

77 -.Vi 

57-1'# 


A>b. 

.VI 5 

i-T£ 


ButfAvr. Cafanitib 
0305 8,*85 

8.008 


ip. 'i 'l^ptfCA Mine 
Coal-miAt 

% ‘' 

Paparoa Beds contain about fourteen workable seams, 
,^^y of which, however, become in places too thin to work,' 
have been denuded. 

® 3 !l>e: output from the Grey coal-field in 1915 was 529,24<!|i 
lb.). .. ,1 

f^^^jSiUarlestm-Brightott (Miocene).—On this coastal district; 



of Westport, brown.coal occurs, bpt ii 
purdy local interest. Moderately air-dried saffi^ 
from i6 to 21 per cent, of water and over 5 per cent, of 
A few miles inland from Brighton outcrops of anthradtic pu?! >. 
in faulted country are found, as well as some bituminous C<>a|,,;, 

8. Inangahm (Tertiary).~'t\i\% basin extends from tBe ' 
BuUer river southward to Reef ton, and has an average width of , 
lo miles. It contains at least two seams of superior pitch coal, 
an upper scam from 2 ft. to 20 ft. thick, and a lower seam from 

4 ft. to 18 ft. thick. The analysis of coal worked at Murray 
Creek is: Water, 7-68 ; Vol. matter, 3672 ; Fixed C., S 4‘52 1 
Ash, 1'08; Sulphur, i'24 per cent.; but the coal varies in 
character, and is only used locally. 

9. Maruia-Matakitakii (Lower Tertiary). —This basin lies 
to the east of the preceding, and occupies a belt 30 miles long 
and 2 miles wide from the Owen River to the Matakitaka. 
Upper and lower Coal-Measures are represented, the upper, or 
Oamaru, series having ten thin seams of brown coal, and the 
lower, or Waimangaroa, series having several seams of bitu¬ 
minous coal, ranging from 2 to 6 ft. in thickness. At Hampden 
two seams of bituminous coal, 3 ft. and 4 ft. thick, give the 
following analysis : W'ater, i-2 ; Vol. matter, 38-8 ; Fixed C., 
56-4; Ash, 3-6 ; Sulphur, i-2 per cent. 

In the Owen area, an outlier of the lower measures of the 
Maruia field lying south of the Buller River, there is a 6-ft. 
seam of similar bituminous coal. 

10. Malvern Hills (Upper Cretaceous). —This coal-basin lies, 
and the coal-seams occur, in isolated areas from the Rakaia 
river northward to the Upper Waimakariri Valley at he^tt 
of from 1,000 ft. to 3,000 ft. above sea-level. The coal is . 
ordinary brown coal, but, in patches of no great extent, has be^j" 
devolatilized and altered to anthracite by intrusive she^ 
basalt and dolerite. The strata have been considerably diss’' 
turbed and tilted by these intrusions, and are also cut up 

- fa^ts. The unaltered coal has from 20 to 28 per emit. 

35 fo 40 volatile matter, 30 to 40 per t^t. 

carbon, 3 to 12 per cent, ash, and from i to 
csulphur. In the altered coal, moisture and volatile 
'^inay each be reduced to 2 per cent. A seam, 6 tp 





Analysis of Cpal 

Kototurc Vo). iMtUi. FC. Atb. Sulphur. 

JJ'OO 35-50 3a-j5 5-J5 j-14 


Coal is found at many p<jiiits in the hills west of the Canter* 
bury Plains, beneath which it probably extends as a s3mcline 
to the sea, where, as quoted by Morgan [lOy], large pieces of 
brown coal have been obtained by trawling at several places' 
front depths of 30 or 40 fathoms. Large fuel reserves may 
therefore exist. 

12. Shag Point [Ufipt-r (.'iiiaci-ous).--At the base of the 
Waiparaseries, beneath yw) ft. of compact sandstone, there are 
seven coal-seams, which are mostly thin. Three scams, varying 
from 4 ft. to 6 ft. in thickness, are worked at Allandale Colliery, 
the only producing mine. The coal is one of the best brown 
coals, and has; Water, 16-57 • matter, 33-70; Fixed C., 
43-I5; Ash, 6-58 ; Sulphur, 2-ro to 4-20 [ter cent. Here, as 
at Green Island, small rounded quartz pebbles are occasionally 
found embedded in the coal. 

13. Grtat Island (Miocene). —This fairly extensive field, just 
yiortb of Dunedin, is supposed to extend southward beneath 


Otinedin and Otago Peninsula, and contains an upper seam 
Sft. to 8 ft. thick, and a lower scam 6 ft. to 20 ft. thick. The 

f ty of the coal is rather inferior, and has; Water, i 8 ’ 6 j ; 
n»tter, 36 57 ; Fixe-d C., 40 84; Ash, 3 92; Sulphur, 2 
_ f per cent. 

i^ij^-Miltim-Kaitangata (Upper Cretaceous).—This important’ 
Ito on the coast from 40 to 60 miles south-west of' 
It has an area of 65 sq. miles, and contains several 
brown coal individually fairly uniform in thickness, 
four, aggregating 38 ft. of coal, are workable. The 
a good deal faulted. The chief mining is at thh 



^titn^ta «nd of the field, wl^re at Kaitaugaia 
laigest producer, two seams, 35 ft. and 18 ft. thick, 

Taratu a seam, from 14 to 20 ft. thick, are being work^ tfial 
Composition of these coals varies considerably. Analysis Np,U.^' 
it given by Park as an average; analysis No. 2 was made for^: 
the writer in the Government Laboratory. 


Moillurc. Vol. matter. P.Ci Athi Sutf^ttZ. 

No. I, Average . I5’42 38 24 4417 a-ij a to 3 

No. 2, Taratu outcrop ao-ss 3675 38.25 4.43 — 


The annual output from this field is about 170,000 tons. 

15. Nightcaps (Moccnc),—About 45 miles N.N.W. of Inver¬ 
cargill, at the base of the Takitimu Mountains, superior brown 
coal, resembling Waikato coals in the North Island, is found in 
a belt 20 miles long over an area of 27 sq. miles. Three seams, 
aggregating 36 ft. of good coal, are being mined. An average 
analysis is: Moisture, 15 ; Vol. matter, 33; Fixed C., 47 ; 
Ash, 5 ; Sulphur, about 0-5 per cent. 

The small coal-field of Forest Hill lies some 20 miles north 
of Invercargill, and contains coal of fair quality in a seam from 
to iii ft. thick. 


Orepuki Coal 

Some 20 miles west of Kiverton a small area contains ar 
inegular scam of rather shattered coal from 4 to 15 ft. thick 
The coal is similar, but inferior to Nightcaps coal. 


Lignite , 

V Lignite deposits of considerable extent in Central Otago''* 
, and in Southland arc found at the base of Upper Miocrae*^ 
.Older Pliocene beds, occupying the basins of former ,gteh|. 
inland lakes. There is seldom more than one wodto^^' 
seam, varying usually from 6 to 20 ft. in thickness. But^ltt;;| 
^^exandria the main seam is 28 ft., at Clyde 44 ft., and.niis#^ 
’ Roxburgh a vertical seam is 100 ft. thick. The ana 
'.yTater, 23 to 33 ; Vol. matter, 43 to 50 ; F.C., 15 to aj ;. A 
i,;4 to 9 per cent. ; Sulphur, well under i per cent. (P. G. Jfo^ 
These lignites, though low in calorific value (3.750; 







i»ve proved in the treeless districts of Genital Ot^ 
tis^ in ti>e goId>dredging and other industries. 

; « Southland, lignite, from 6 to 23 ft. thick, occurs from 
to lifataura, Wyndham and Clifton. 


Output of Coal in New Zealand 
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Coal Reserves of New Zealand 

Park [165/p. 268] 1 '“^ estimated the workable coals,exclusive 
of lignite and seams under 2 ft. thick, to be : 

Hiluintnous coa! . . 25.1,^00,000 tont 

Pitch Goal . . . .. 

Prown coal . . 5:o,<j»k>,wo „ 

I.o!s.Mt)0,000 „ 


and that their probable life is 140 years. 

P. G. Morgan [2/p. 86] (Geological Survey of New Zealand) 
estimates: 

Actual Rwerve, leas coal extracted . . 1,001,000,000 met. tona. 

Probable Reserve.j.jtss.ooo.ooo „ „ 

Possible Reserve, varioux co.xls. 3in,all to large, 

vf,] The coals of New Zealand offer a peculiarly interesting field 
(Fflf study, particularly in relation to the effect of dynamic 
other influences on the rale of dchydr<ation and dcvolatih^ 
V^ibn of the coals. It is interesting to conjecture to what exf^t 
?t^e marked differences in coals of the same horizon and even 
same seams to be found in the Dominion are due . to 
composition, to bio-chemical changes in the consfffwmt 
and to subsequent dynamo-chemical influences. 




ADDENDA 

In addition to occurrences already described, there se^^rtl on iridcHi 
little exploratory work has been carried out; amongst theee ttio loilowiOf 
may be i||entioned: 

Kenia 

Carbonaceous material has been found at Mwcle, south-west of MombaM 
[i68},and jimilar material has Iwen reported to occur on theUasingishn Plateau. 
Analyses made at the fmj'eruil Institute gave: Mois., i3‘®5» Mat.* 
37‘So; F.C., 43 08: Ash, >007; Cal.. 44 i9- Indications of coal hava 
been also noted at Sumburu fitKj], 

Tanganyika Tcrritorv 

Karrxx) coal-bc<ls occur on the Songwe and Kivira Rivers, on the north*, 
west Bide of Lake Nyasa, at one place 11 metres of coal occurring in a total 
thickness of 20-7 metres. A sample from one scam, 4-9 metres thick, gave; 
C.6 o-6;H.3o; O. 130 ; S., 025 . Mois., 43. Ash. £8-5; (^pke, 787: Cal, 56-57. 
It is not improbable that coal will be found in the Karroo formation east of 
Lake Tanganyika [170]. 

Somali i..\N» 

Sub-bituminous coal from a place 53 miles cast of Berbera and 30 miles 
south of Karam, examined at the Imperial Institute, gave: Mois., I3‘0i : 
Vol. Mat.. 3516: F.C.. .19-78: Ash. 12 05, S., 0-64; Cal., 56*61. The 
coal burnt freely, but did not take [171] 

Thinidai) 

Coal has been found on the smith coast between Oropuchy and Movuga. 
An analysis of the material, which occurs in a seam 4 to 5 ft. thick, made 
at the Imperial Institute, gave: Mois. 137; Vol. Mat., 32*9; F.C.. 34*0; 
Ash. 19-4 : S.p 5-06; Cal., 43 78 Lignite may also occur in quantity in the 
districts of Chatham and Trots [172). 

Jamaica 

lignite of poor quality occurs and is uso<l locally for fuel to a Uintted 
extent. Samples from four places examined at the Imperial Institute showed : 
l6*5. 48-8, 60*3, and 70*7 per cent, of ash respectively. 

' ■/ Windward Islands 

Hocks of anthracite are stated to be common in St. Andrew’s puisl|* 
Grenada, but the mineral has not lieen found in sifw. A sample examined' 
4t the Imperial Institute showed: Mois., 2*40: Vol. Mat.. 4*35 ; F.C., 

- Aj*, 9*43: S., 0*54 ; Cal., 72-71. .v 

. j British Guiana ■ ^ 

' lignite In from 8 to 10 ft. seams occurs near Yarum Creek, 40 miles 
1 Georgetown on the Demarara river. A sample analysed at tW’ 
perial Institute contained: Mois., 25-32; Vol. Mat., 33-42: F.C;^ W'ld* 
Ath* 18*46 ; S.. 5*26; Cal.. 32-91. 
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APPENDIX 

CALORIFIC POWER AND EVAPORATIVTi POWER 

The calorific value or calorific power ot a coal is the amount of heat 
|[iven out by completely burning a unit weight of coiU, and is 
measured by the number ot corresponding units of weight of water 
raised one degree in tcm|X‘ratur.- by this amount of heat. 

When the centigrade unit ot temperature is used, the unit quantity 
of heat is termed the Calorie, and w hen the Fahrenheit unit is used, 
it is termed the British Thermal Unit (B.T.U.). To convert calories 
into British Thermaj Units we have to multiply by i'8. 

The evaporative power of a co.d is the miinber of units of weight 
of water at boiling-ixiint that ran he conveitcd into steam at the 
same temperature by burning one corresjxuiding unit weight of the 
coal. It is obtained by dividing the latent heal of steam into the 
calorific value, thus: 

, • _• ralorilic r aliie in calorics 

Evaporative jxiwer = 557 - 

raloiilk value in B.T. U. 

067" ■■ • _ 

To determine the calorific v.alue. a known quantity of coal is burnt 
completely in a special calorinietir, and the heat given off is measured 
by the rise in temperature o( a given quantity of water in the 
calorimeter. Details of different calorimeters and their methods ot 
W are given in text-books. 

As an illustration of the foregoing, if one unit weight of coal (no 
WoMer what unit of weight be wied) on complete combustion raise the 
iiEQpetature of, say, 2,506 similar units of weight of water 3° C., then: 

Calorific value = 2,506 x 3 

= 7,518 Calories 
= 7,518 X I 8 
= 13,532 B.T.U., and 

13 C32 

Evaporative Power = 

= 14 
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